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ERYTHROBLASTOSIS FOETALIS 


Part 


BY 





J. R. GILMOUR 


(From the Bernhard Baron Institute, the London Hospital) 


The literature on erythroblastosis is unsatisfactory 
in regard to its morbid anatomy, particularly in its 
failure to show the great variation of pathological 
changes and the inconstancy of any one change. 
The study is upon 52 fatal cases, twelve of the 
necropsies having been performed by myself. To 
save paper, clinical data, descriptions of individual 
cases and references to the literature have been 
reduced toa minimum. One case was among those 
of Hawksley and Lightwood (1934) and I reported 
two cases previously (O’Sullivan and Gilmour, 
1940; Bonney and Morton, 1938). Syphilis was 
excluded in all cases by Wassermann reactions upon 
the blood of the mother or infant or by examination 
of the tissues for treponemata. Not all cases fit 
into one or other of the recognized types of the 
disease, hydrops foetalis, icterus gravis and con- 
genital anaemia. To avoid creating subtypes or 
new names the disease has been divided into types I, 
Il and III to include all cases, and the reasons for 
typing the case have been given at the end of its 
description. 


Type I. Hydrops foetalis (24 cases) 


Maternal and obstetric history, age and sex. 
Albuminuria, usually associated with variable degrees 
of oedema, occurred in ten mothers during the 
pregnancy, and hydramnios in two. Breech de- 
livery occurred in four cases, and face presentation 
in one. Evisceration because of foetal ascites 
obstructing labour was performed in one. A 
macerated foetus papyraceus, 6°15 cm. long, without 
evidence of the disease, accompanied the subject in 
one case and had a separate placenta. Three 
mothers each gave birth to two subjects with hydrops 
foetalis, all in this series. The twenty mothers 
about whom there was information had an average 
age of 32-8 years at the time of the pregnancy in 
question, and had had one hundred and seven 
previous pregnancies, an average of 5:3. The 
infants from forty-two of these pregnancies died in 
utero or in the first thirty-two days of life; three 
had evidence of hydrops foetalis and three of icterus 
gravis. In about one-third of mothers hydrops 
foetalis was proved or probable in more than one of 
their offspring. 

In the twenty-four necropsies there were seven 
B 


males and seventeen females. Eleven were still- 
born and macerated, seven stillborn and well 
preserved and six survived birth, the oldest for thirty- 
six hours. The crown-heel body length varied from 
35 to 51 cm., averaging 43 cm. and corresponding 
according to Mall’s figures (1910) to a duration of 
foetal life of from twenty-six weeks to full-term, 
with an average of thirty-three weeks. Only two 
pregnancies were full-term. The average length of 
the non-macerated stillborn was 41 cm., and that 
of the macerated 45 cm., corresponding to pregnan- 
cies lasting thirty to thirty-one and thirty-four to 
thirty-five weeks respectively. 


Ballantyne (1902) showed, and Capon (1922) 
confirmed that the mothers were usually well ad- 
vanced in the child-bearing age and that previous 
pregnancies had been numerous and many of the 
infants had been stillborn or died soon. These 
features were present in the present series. In 
reported cases the incidence in the mothers of 
albuminuria, oedema and hydramnios was ab- 
normally high. Enlargement of the placenta and 
foetus was in some diagnosed erroneously as 
hydramnios. Perforation of the abdomen or 
evisceration of the foetus had to be performed in 
some cases because of obstructed labour. Breech 
presentation was erroneously diagnosed in a few 
cases at vaginal examination because of oedema of 
the foetus’s face. Eight twin pregnancies are 
recorded; in four only one foetus, and in the others 
both showed evidence of the disease. A familial 
incidence has been frequently reported; Obern- 
dorfer (1927) described as many as five affected 
foetuses born of the same mother. Instances of 
erythroblastosis of types II or HII in siblings or 
twins of infants with type I will be mentioned in 
part 3. 

In sixty-seven cases in the literature there were 
twenty-seven males and forty females. These 
figures and mine suggest a predominance in females. 
No instances of recovery have been recorded. The 
longest survival appears to be thirty-six hours—in 
one of my cases. Bourret and Lathoud (1912) 
described an infant with congenital hydrops which 
lived 8 days, but because of cystic disease in the 
liver and kidneys the case cannot be regarded 
definitely as one of erythroblastosis. In the 
majority of reported cases the infants were pre- 
mature; in forty-seven the average length was 
44 cm., corresponding to pregnancy of 33-34 weeks. 
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Macroscopic appearances at necropsy. In eighteen 
cases there was generalized oedema, most conspi- 
cuous in the subcutaneous tissue. In one the 
omentum was transformed into a cyst-like structure. 
Oedema was absent in three macerated cases and 
limited to the abdominal wall in two others, and in 
one non-macerated case it was limited to the retro- 
peritoneal tissue. Ascites was present in all non- 
macerated cases and varied from 13 to 20 oz. 
Hydrothorax and hydropericardium were usually 
present but in small amount. In macerated cases 
haemoglobin-stained effusions were usually found 
in less amount, but were observed in two without 
oedema. In three cases the ascitic fluid contained 
flakes of fibrin. Jaundice of the liver was seen in 
seven cases, and in two it was slight in the skin, 
conjunctivae, kidneys and other tissues. 
the skin, voluntary and cardiac muscle, and brain 
was noted in many. Petechiae occurred in nine 
of the thirteen non-macerated cases in one or more 
sites, such as the pleura, pericardium, bladder, lungs 
and thymus, but there was no apparent excessive 
tendency to haemorrhage. The spleen often ap- 
peared to be enlarged. In eleven cases an increase 
of lipoid in the suprarenals was seen as a profuse 
yellow radial streaking of the inner part of the 
foetal cortex. Normally at birth lipoid in the foetal 
cortex is invisible or seen as a horizontal line in 
the innermost part. This lipoid infiltration must 
not be confused with fatty degeneration which 
gives the foetal cortex a diffuse yellow colour. It is 
occasionally found in association with fatty de- 
generation of the liver, kidneys and myocardium in 
otherwise apparently healthy newly-born infants or 
stillborn. In twelve cases the normally shallow 
yellowish-white or white zone of provisional 
calcification of cartilage at the osteo-chondral 
junctions appeared to be abnormally deep in most 
bones examined. The normal zone is less than 
0-5 mm. deep. The deepening was slight and only 
once reached as much as 2 mm. _ It was not noticed 
in all bones nor was it equal at the two ends of any 
bone affected. The zone was straight and of even 
depth in any affected bone and continuous except 
for interruptions normally produced by vertical 
vessels passing from diaphysis to chondral canals. 
The placenta was examined in fourteen cases ; those 
I saw were bulky and thick, while the tissue was 
spongy, friable and of a greyish-pink colour, paler 
than the normal. Infarcts were less commonly 
present than normally; they were seen in two cases 
and were few and small. The umbilical cords were 
thick and oedematous. 


Ferguson (1931), Salomonsen (1931), de Lange 
(1932) and Macklin (1939) described cases without 
oedema and Schminke (1923) one in which it was 
slight and not general. A few authors have de- 
scribed fibrin flakes in ascitic fluid and Hueper and 
Mullen (1930) found a cyst-like omentum as in one 
of my cases. The cause of the oedema is not known. 
Figures of the serum protein and blood chloride are 
very few and conflicting. Kratzeisen and Ballhorn 
(1925) and Schminke (1923) described cases with 


Pallor of 


general jaundice. The average length in these and 
my case with general jaundice was 47-8 cm. and is 
higher than that of my cases as a whole. All the 
subjects were born alive. These features suggest 
that cases with general jaundice are transitional 
between types I and II. O'Sullivan and Gilmour 
(1940) described deepening of the zone at the osteo- 
chondral junction due to calcified cartilage. Sanger 
(1888), Fischer (1912a) and Capon (1922) described 
changes which can be interpreted as a_ similar 


deepening. Caffey (1937), in skiagraphs of a 
subject apparently with hydrops foetalis, saw 
transverse lines of increased density near the 


epiphyses probably due to a similar deepening of 
the zone of calcified cartilage. Yasukawa (1934), 
Liebegott (1938) and O'Sullivan and Gilmour (1940) 
described the increase of lipoid in the suprarenal 
cortex and in several earlier papers there are poor 
or incorrect descriptions of it. 


Weights of body and organs. The mean body 
weight was 2448 gm.,—2457 in the non-macerated 
and 2436 in the macerated. The mean weight was 
probably considerably above the normal since the 
mean normal weight in an age group corresponding 
to the mean age in my cases is 1860-5 gm. according 
to Cruickshank and Miller (1924). In two cases 
the weight was above normal for age and sex. 
The lower mean weight in the macerated, in whom 
the mean age was about four weeks more 
than that in the non-macerated, was probably due 
to loss of fluid during maceration. The mean body- 
weight to length ratio was 57,—60 in the non- 
macerated and 54 in the macerated. These means 
were probably unusually high and in ten cases the 
ratio was higher than in any cases in corresponding 
normal age groups of Browne (1924). The fact 
that the ratio was higher in the younger non- 
macerated group than in the macerated again 
suggests loss of fluid from the latter since the ratio 
normally increases with age. 

The mean liver weight was 111 gm.,—128 in 
the non-macerated and 91 in the macerated. The 
mean in the non-macerated group was probably 
very high since the normal mean of Cruickshank 
and Miller for males and females in a corresponding 
age group was 91:58 gm. The lower mean in the 
older macerated foetuses probably depended upon 
diffusion out of the liver of fluid products of digested 
tissue. In only one case was the liver weight above 
the maximum normal for age and sex. The mean 
liver to body-weight ratio in the non-macerated was 
22 and approximately the same as in any normal age 
group of Cruickshank and Miller, showing that the 
increase in mean liver weight was in proportion to 
that of the body. The ratio in the macerated was 
32 and therefore high, pointing to decrease in liver 
weight from maceration greater than the decrease in 
body weight. 

The mean spleen weight was 19 gm.,—24 in the 
non-macerated and 15 in the macerated. These 
figures are probably abnormally high as they are 
above the mean for full-term foetuses and con- 
siderably above the normal mean (5-98 gm.) for 
males and females in a corresponding age group. 
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[n six cases the weights were above the maximum 
normal for age and sex, but in eight they were 
approximately normal. The mean spleen to body- 
weight ratio was 220,—203 in the non-macerated 
and 238 in the macerated. These figures are con- 
siderably lower than the mean normal ratios in any 
age group in late foetal life and shows that splenic 
enlargement was greater than that of the liver and 
out of proportion to that of the whole body. 

The mean heart weight was 15 gm. In two cases 
the weights were above the maximum normal for 
age and sex; the sex in each was male, the body 
length 40 and 44 cm. and the heart weight 21 and 
32 gm. 

The mean thymus weight in twenty cases was 
3-08 gm. This was considerably below the mean 
normal for males and females in a corresponding 
age group and below the mean for seventh-month 
foetuses. In three cases the weights were below the 
minimum normal, but in two were about normal. 
The mean thymus to body-weight ratio was 1325 
and considerably higher than in any normal age 
group in late foetal life. 

The mean placenta weight in fifteen cases was 
1041 gm. and considerably higher than that for 
normal males and females in a corresponding age 
group and much higher than the normal for full- 
term foetuses. In four cases the weight was above 
the maximum normal. Reduction in weight from 
loss of fluid was noted in two cases from 1814 and 
1928 gm. shortly after delivery to 1162 and 1361 gm. 
respectively at necropsy. The mean placenta to 
body-weight ratio was 2-97 in the non-macerated 
cases. This was considerably lower than the normal 
in any age group in late foetal life and showed that 
enlargement of the placenta was greater than that 
of the whole body. 


Many authors have reported enlargement of the 
spleen, liver and placenta. The largest spleens 
recorded were those of Harbitz (1923) and Ferguson 
(1931), 90 gm. each. Several authors have re- 
corded cardiac enlargement, but gave no weights. 
Others have given high weights, but none was above 
the maximum normal for age and sex found by 
Cruickshank and Miller. The statement that 
cardiac hypertrophy occurs in hydrops foetalis needs 
statistical confirmation, but my two instances with 
abnormally high weights suggest that it occurs 
occasionally. Nyhoff (1911), Capon (1922), Hol- 
land (1922) and Browne (1924) have reported very 
low thymus weights or high thymus to body-weight 
ratios. 


Microscopical appearances 


HaAemopotgsis. A disturbance of haemopoiesis in 
the liver or other tissues was apparent in all but 
one of the thirteen non-macerated subjects; the 
macerated were unsuitable for study. A description 
of normal haemopoiesis (Gilmour, 1941) formed a 
control. In nine cases the tissues were anaemic and 
the blood abnormally rich in nucleated cells, chiefly 
erythroblasts. Most of these were intermediate and 
late megaloblasts and normoblasts, but there were 


also primary erythroblasts of all stages, chiefly 
intermediate. Haemocytoblasts, myelocytes, leuco- 
cytes and lymphocytes were also present. In one 
case there was no anaemia but the blood had a 
slight excess of nucleated cells. In three cases the 
tissues were not anaemic and the blood showed no 
excess of nucleated cells. 

In the liver in eight cases haemopoiesis was 
greatly excessive (fig. 1), in two it was moderately 





Liver. 
Haem. and eosin. 


Fic. 1.—Hydrops foetalis. 
of haemopoiesis. 


Excessive amount 
<x 1355. 


excessive, in two slightly excessive and in one there 
was no excess. In only a few cases did it appear 
to exceed the maximum normally found in early 
intra-uterine life (26 to 190 mm.). Its distribution 
and character was normal except that in a few cases 
megakaryocytes were absent. 

In the spleen haemopoiesis was greatly excessive 
in nine cases (fig. 2), exceeding that which may occur 
at any intra-uterine stage normally, and Malpighian 
bodies were absent in six of these. It was normal in 
character and distribution except that in a few cases 
megakaryocytes were absent. In two cases there 
was no excess, in one a slight excess, and in the 
remaining case the spleen was not examined. 

The kidneys showed abnormally numerous foci of 
haemopoiesis in four cases, while in one the foci were 
within normal limits of size and number, in two 
haemopoiesis was absent, and in the others the 
organs were not examined. 

In the suprarenals focal haemopoiesis was present 
in the cortex in eight cases. It was almost entirely 
erythropoietic and extravascular. Such haemo- 
poiesis is abnormal. None was seen in three cases 
and in the remainder the glands were not examined. 

In the bone marrow haemopoietic cells did not 
appear to be packed abnormally closely and in a 
few cases adipose cells lay among them in the lower 
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end of the femur. In four cases haemopoiesis was 
present in a few chondral canals; haemopoiesis is 
normally absent here. As far as could be seen in 
decalcified tissue the haemopoiesis did not appear 
abnormal. Sections of decalcified bone are, how- 
ever, useless for the study of the character of 
erythropoiesis since the haemoglobin in primary 
erythroblasts may become stainable by eosin as the 
result of acid treatment. 

In the placenta focal haemopoiesis was present in 
capillaries in terminal villi in four of six cases. It 
was chiefly erythropoietic; such haemopoiesis is 
abnormal in this site. 

In the thymus in two cases there were a few foci 
of normoblasts and megaloblasts in the capsule and 





Fic. 2.—Hydrops foetalis. 
of haemopoiesis. 


Excessive amount 
< 250. 


Spleen. 
Haem. and eosin. 


intralobular septa and, in one, in many places in the 
superficial cortex, there were haemocytoblasts, 
primary erythroblasts and intermediate and late 
megaloblasts. Erythropoiesis is abnormal in the 
tissue about the thymus in late foetal life and in the 
thymus at all times. 

A lymph gland in one case showed slightly 
excessive leucopoiesis and a few small groups of 
primary erythroblasts or of late megaloblasts or of 
normoblasts. In another case two glands showed 
a few groups of late megaloblasts. Erythropoiesis 
is abnormal in glands after the 170-mm. stage. 
Lymph glands in four other cases were normal. 

In the majority of cases the erythropoiesis in the 
various tissues did not appear to be more megalo- 
blastic than was normal for the age, that is to say, 
these did not appear to be an abnormally high 
proportion of megaloblasts to normoblasts. or an 
abnormally high proportion of earlier forms of 
megaloblasts to later forms. In two cases the 
erythropoiesis was slightly more megaloblastic than 


normally. In the blood, however, intermediate 
megaloblasts were present in most cases, whereas | 
believe they are normally absent in late foetal life 
In one case a film of the heart’s blood showed 
definite megalocytosis, the mean diameter of the 
erythrocytes as measured by an ocular micrometer 
being about 10u. 


Most authors since Schridde (1910) have found 
increased haemopoiesis in the liver and other 
tissues and Rautmann (1912) called the condition 
erythroblastosis because of the increased erythro- 
blasts in the tissues. Salomonsen (1931), Weinberg 
and Rockaway (1939) and Fleischmann and Wolff 
(1914) recorded blood counts made during life; 
erythrocytes varied from 2:6 to 3-765 million per 
c.mm., and erythroblasts and myelocytes were 
present in excess. 


Liver. In ten of the thirteen non-macerated 


cases there was an increase of reticulin in the liver. 
Normally within the lobules it is limited to a mesh- 
work around the sinusoids with only a very few 
fibres passing from this meshwork into the liver 
cells (fig. 3). 


columns between individual The 





Fic. 3.—Infant of eight days without erythroblastosis. 
Liver. Normal amount of reticulin. Laidlaw’s 
silver method. » 390. 


increase was shown by an increase in the number 
of fibres passing into the liver columns (fig. 4). In 
two of them the reticulin fibres were thickened and 
stained in van Gieson’s mixture, thus constituting a 
fibrosis. It was slight but of a degree and appear- 
ance such as commonly occurs in congenital syphilis. 
It was diffuse throughout the lobule and the liver 
and the columns appeared interrupted and broken 
into small groups of cells. In three cases a some- 
what similar disorganization of the columns occurred 
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but the fibres were very seldom stained with van 
Gieson’s mixture. In these five cases there was a 
slight proliferation of pseudobile canaliculi in the 
portal systems. Bile thrombi in intercellular canali- 
culi indicated retention of bile in seven cases, but 
they were few and limited to the centre of the 
lobules. In four cases several free round or oval 
hepatic cells, full of bile globules and streaks, were 
present in the centre of lobules. In ten cases marked 
haemosiderosis was shown by numerous granules in 
hepatic cells in all parts of the lobules, but especially 
near the portal systems and in the epithelium lining 





I IG. 4. 


Hydrops foetalis. 
reticulin. 


Liver. Increased amount of 
Laidlaw’s silver method. » 390. 


the beginnings of bile ductules or pseudobile canali- 
culi. Haemosiderosis was slight in two cases and 
absent in the remaining non-macerated case, that in 
which there was no evidence of abnormal haemo- 
poiesis. Kupffer cells frequently contained iron 
pigment and erythrocytes, but not in abnormal 
amount. Fatty degeneration of hepatic cells was 
marked in one case, slight in two and absent in four 
other cases in which frozen sections were made. The 
case in which it was marked was that in which no 
abnormality in haemopoiesis could be detected. 


Fibrosis of the liver was described by Fischer 
(1912a), Sauvage (1913) and a few others. Haemo- 
siderosis was reported by all authors who examined 
the liver for iron. Bile thrombi were seen by 
Fischer (1912a and b), Lutz (1914), de Lange and 
Arntzenius (1929), Hueper and Mullen (1930) and 
Salomonsen (1931). 


SPLEEN. In the twelve spleens examined in the 
non-macerated cases variable numbers of reticulum 
cells contained diffuse or globular, yellowish-brown 
pigment which did not give an iron reaction and 


did not resemble bile. In one case there was 
haemosiderosis. In nine cases haemosiderin was 
very scanty in the pulp, usually abnormally scanty, 
and in two cases it was absent. In four cases the 
collagen of the capsule or trabeculae was impregnated 
with ferric iron chiefly, but partly with ferrous which 
stained deeply with Ehrlich’s haemotoxylin. 


Several authors have recorded absence of iron or 
a very scanty amount in the spleen, for instance, 
Rautmann (1912), Lutz (1914), Salomonsen (1931) 
and de Lange (1932). Schmidt and Monch (1918), 
de Lange and Arntzenius (1929) and de Lange 
(1932) described iron-free pigment in the spleen. 


Bones. Endochondral ossification was abnormal 
in fourteen of the nineteen cases in which bones 
were examined, including the twelve in which the 
zone of provisional calcification of cartilage ap- 
peared macroscopically to be deepened. Micro- 
scopically this zone of calcified hypertrophic 
cartilage was found to be deepened in none. In 
seven cases, however, beneath the whole or parts 
of it there was a slightly deepened zone of trabeculae 
of calcified cartilage. The trabeculae were more 
numerous than normally, and in consequence the 
primary medullary spaces bounded by the trabe- 
culae were narrow. A _ few hypertrophic cells 
persisted in the zone, either singly, in small groups 
or rarely as narrow short tongues continuous with 
the hypertrophic zone above. Occasionally focal 
shallow deposits of osteoid tissue had been deposited 





Fic. 5.—Hydrops foetalis. Metaphysis of upper end of 
afemur. Abnormally numerous, delicate trabeculae 
of calcified cartilage (darkly stained) with narrow 
seams Of bone or no bone at all laid down upon them. 
Jenner stain. X115. 
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on some trabeculae. Below this zone abnormally 
numerous trabeculae of calcified cartilage were 
continued into the diaphysis for abnormal distances 
and were covered with seams of bone or osteoid 
tissue; focally near the zone of trabeculae of 
calcified cartilage the seams were usually abnormally 
shallow. In the other seven cases this condition 
was present without the deepened zone of trabeculae 
of calcified cartilage. The changes were probably 
due to deficient osteoblastic activity in the presence 
of normal provisional changes in the cartilage. This 
is shown by the shallowness or focal absence of 


physis, and in some cases necrosis of cartilage o 
defective capillary invasion of hypertrophic cartilage 
leading to deepening of the hypertrophic zone. 

In four cases a few sinuses in the marrow wer 
dilated and partly or completely filled with amor- 
phous granular material containing ghosts of cells 
and a few minute haematoidin crystals. The 
amorphous material gave a prussian-blue reaction. 
The change appeared to be the result of disintegra- 
tion of blood, possibly preceded by thrombosis. 
In two it was associated with a few miliary necroses 
of the marrow. It was probably unrelated to 





Fic. 6.—Hydrops foetalis. 


Upper end of femur. 
normally numerous trabeculae of calcified cartilage 
in metaphysis with very little bone or no bone laid 


Ab- 


down upon them. Jenner. 42. 


deposits of bone or osteoid on the calcified cartilagi- 
nous trabeculae and the failure in the first seven 
cases of the deposits to reach the normal height on 
the trabeculae. The increase in number of trabe- 
culae of calcified cartilage is probably due to a 
decrease in osteoclastic absorption so that many 
more trabeculae persist than normally in order to 
strengthen the bone weakened by deficient osteo- 
blastic activity. The macroscopic resemblance to a 
deepened zone of provisionally calcified cartilage 
was probably due partly to the increased number of 
trabeculae of cartilage in the metaphysis and partly 
to anaemia of the capillaries in the narrow primary 
medullary spaces. Changes in the bones similar to 
those described above may occur in congenital 
syphilis either with or without syphilitic osteo- 
chondritis. The latter is shown by fibrosis of the 
metaphysis, fibrosis enlarging chondral canals, 
periostitis causing periosteal buttressing with newly 
formed bone, submiliary gummata in the meta- 


Fic. 7.—Normal infant, 44 cm. long, lived five hours- 
Upper end of a femur. Control for fig. 6. Fewer 
trabeculae of calcified cartilage in metaphysis and 
greater bone formation upon them. Dilated sinu- 
soids containing amorphous granular material. 
Jenner. 42. 


erythroblastosis as it was seen in four normal 
foetuses of 343, 395, 444 (fig. 7) and 508 mm. 
SUPRARENALS. In sixteen of eighteen cases in 
which the glands were examined the cells of about 
the inner half of the foetal cortex were excessively 
vacuolated (fig. 8) and in ten frozen sections stained 
with Scharlach R. showed that the vacuolation 
was due to infiltration with fatty material. In the 
normal suprarenal at birth the outer zone of the 
cortex, the adult cortex, contains in its inner two- 
thirds a moderate amount of fat which is anisotropic, 
pink or purple when stained with nile blue sulphate 
and which gives a positive Schultz reaction for 
cholesterol. The outer third of the zone has less 
abundant fat which is in finer granules, isotropic, 
deep blue when stained with nile blue sulphate and 
does not give a Schultz reaction. The inner zone 
of the cortex, the foetal cortex, contains less fat, 
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most of which resembles that in the outer third of 
the adult cortex, but towards the inner part of the 
zone the granules increase in size and may give a 
Schultz reaction, usually weakly. The innermost 
part of the zone contains some large anisotropic 
globules which give a Schultz reaction and are 
stained pink or purple by nile blue sulphate, but in 
about twenty-four hours after staining they become 
blue. In the cases of hydrops foetalis the inner 
part of the foetal cortex showed a great increase of 
the large globules of anisotropic fat giving a Schultz 
reaction. In one case the fat was pink when stained 
with nile blue sulphate, but later turned blue. 

In four cases a few foetal cortical cells had giant 
nuclei. This is not abnormal. In one case cells 
with giant nuclei were much more numerous than I 





Fic. 8. Excessive 


foetalis. 
vacuolation of cells in inner half of foetal cortex. 
Granules and plaques of material, containing iron 
and staining deeply with haematoxylin, in the inner 


Hydrops Suprarenal. 


part of the cortex. Iron and calcium impregnation 
of thrombus in a central vein. Haem. and eosin. 
«35. 


have ever encountered normally and one or two 
nuclei had giant nucleoli. Whether or not this 
change had any relation to the erythroblastosis is 
very doubtful. 

In five cases there were in the foetal cortex 
scattered minute granules or plaques of material 
stained very deeply by Ehrlich’s haematoxylin 
(fig. 8). The material was at first granular and 
within very vacuolated cells. The granules then 
fused to form plaques, the largest of which was 
28 by 124. Nuclei were sometimes present in cells 
with granules, but never in those with plaques. The 
plaques were often extracellular, but had probably 
been liberated from necrosed cells. Both ferric 
and ferrous iron was present in the material, the 
former more abundantly. In two cases Kossa’s 
reaction was positive, but in two the reaction could 
not be obtained by repeated tests. No gypsum 


crystals could be produced, but the deposits were 
too small for this test for calcium. In the normal 
foetal cortex a very few cells may be found containing 
similar granules and plaques, but they were never 
anything like as numerous as in these five cases. 

In one case the one gland examined showed 
thrombosis of several central veins (fig. 8). The 
thrombus was impregnated with numerous granules 
which stained deeply with Ehrlich’s haematoxylin, 
gave reactions for ferric and ferrous iron, gave 
Kossa’s reaction, and contained calcium as numerous 
gypsum crystals could be produced from them. I 
believe the intensity of staining with Ehrlich’s 
haematoxylin of the granules, as of the granules 
and plaques in the foetal cortex, is due to the 
presence of ferrous salts. Similar staining is present 
in the splenic trabeculae and placenta in some cases 
of hydrops foetalis, in Gandy-Gamma nodules in 
the spleen, in the lung in some cases of chronic 
passive congestion and in other iron impregnations. 
I have always found this intense staining associated 
with ferrous salts whether calcium can be demon- 
strated or not. Only traces of ferrous salts need 
be present to cause the staining, as is shown by the 
frequent dark-brown staining by Ehrlich’s haema- 
toxylin of naturally yellowish-brown haemosiderin 
in which ferrous salts can be demonstrated by 
potassium ferricyanide and hydrochloric acid. 

KIDNEYS. In two of the eight cases in which the 
kidneys were examined the cytoplasm of some of 
the cells of the so-called secretory tubules gave a 
slight diffuse prussian-blue reaction and in another 
a few granules of haemosiderin were also present. 
In one some spindle interstitial cells contained 
haemosiderin, but this may occasionally be found 
normally. In five cases yellowish-brown granular 
pigment was present in epithelial cells of secretory 
tubules and did not give a prussian-blue reaction. 
It was dissolved by 10 per cent. liquor ammoniae 
fortis in 10 per cent. alcohol and was probably 
haematin. In three cases there were a few yellowish- 
brown pigmented casts possibly of altered haemo- 
globin. In one case a few eosinophil lumpy casts, 
like haemoglobin casts, in discharging tubules did 
not give a positive reaction in a benzidine test, but 
had a pale yellow colour. 


Schridde (1910), Lutz (1914), Schmidt and Monch 
(1918), Capon (1922), Schminke (1923), Bullard and 
Plaut (1926), de Lange and Arntzenius (1929) and 
de Lange (1932) have described iron-free or iron 
pigments, or both, in epithelium of the. secretory 
tubules. De Lange and Arntzenius (1929), Hueper 
and Mullen (1930) and de Lange (1932) described 
brown casts. 


PANCREAS. In one of the four cases in which the 
pancreas was examined many acinar cells contained 
iron granules. In one the islets of Langerhans were 
normal. In the other three there was an apparent 
increase in number and a definite increase in average 
size of islets (fig. 9). The average diameter of 
islets measured in single sections was about 195u 
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whilst that in ten control pancreases (fig. 10) was 
about 160u. In paraffin sections. of formaldehyde- 
fixed tissue Mann’s methyl-blue eosin stain showed 
that the majority of the islet cells, at least five-sixths, 
were granular. The minority of the granular cells, 
not more than one-third, had abundant brightly 





Fic. 9.—Hydrops foetalis. Pancreas. 
eosinophil alpha granules. The remainder had 
smaller, less numerous and less eosinophil granules 
which were probably beta. The latter usually had 
enlarged cell bodies and frequently enlarged nuclei. 
No mitoses were seen. This change in the islets | 
found identical with that in the pancreas of an infant 
born of a diabetic mother and that of a normal 


Increase in size of islets of Langerhans. 


PLACENTA. The placenta was examined in sever 
non-macerated cases. Most of the termina’ 
branches of the villi were enlarged with consequen 
diminution of the intervillous spaces. The stroma 
was oedematous and rich in cells, most of which 
were large, oval, vacuolated Hofbauer cells. The 
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Haem. and eosin. 90. 


capillaries in some villi appeared to be increased in 
number. The epithelium of the villi was often 
unusually well developed, resembling that in early 
placentas. A few phagocytes containing yellowish- 
brown pigment lay in capillaries in a few terminal 
villi in two cases. While the enlargement of the 
villi and increase of their cells is probably chiefly 





Fic. 10.—Normal stillborn foetus, 48 cm. long. Pancreas. Control for fig. 9. Haem. and eosin. x 90. 


post-mature stillborn foetus of 546 mm. and 
5365 gm., whose mother had had no glycosuria on 
several examinations. 


Liebegott (1938) described two cases of hydrops 
foetalis and Potter, Seckel and Stryker (1941) one 
case with similar increase in size and number of 
islets. Helwig (1940) described one case and Potter, 
Seckel and Stryker (1941) eight cases with a similar 
change in normal infants. 


due to oedema, it may in part be due to hypertrophy, 
as suggested by the young appearance of the epithe- 
lium and frequent apparent increase of capillaries. 
The purpose of this hypertrophy would be to 
facilitate oxygen exchange from the mother to the 
foetus. 

In four of the seven placentas examined in 
macerated cases and in that of the small macerated 
twin accompanying a non-macerated foetus, the 
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stroma of numerous terminal branches of the villi 
showed granules and small plaques of material 
which stained deeply with Ehrlich’s haematoxylin, 
gave reactions for ferric and ferrous iron and 
Kossa’s reaction, and showed the presence of 
calcium by producing with sulphuric acid gypsum 
crystals. The iron and calcium salts were probably 
derived from the foetal tissues by autolysis and 


pulmonary alveoli; there were a few granules in 
foetal cortical cells in the suprarenal and in a few 
pancreatic acinar cells and none in the pituitary. 
In some control foetuses glycogen was present in 
epithelial cells of the renal pelvis, renal discharging 
tubules and pulmonary alveoli, and, in one, in some 
pancreatic acinar cells and cells of bronchial carti- 
lages. In a previous paper (1941) I remarked on 
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Placenta. 


Hydrops foetalis. 


therefore the impregnation was probably post 
mortem. I have not found a similar impregnation 
in placentas of macerated foetuses without erythro- 
blastosis except in that of the foetus papyraceous 
accompanying a non-macerated foetus in this series. 
This foetus may have had erythroblastosis and died 
early. 

OTHER TISSUES. In the myocardium in one case 
in which the heart weight was above the maximum 
normal there was a mitotic figure in two muscle 
fibres. The mitoses probably signified a hyper- 
plasia, but there was no hypertrophy of fibres. The 
thymus, examined in five cases, showed no ab- 
normality, even when the weight was below the 
minimum normal. The small weight of most 
glands was probably due, therefore, to hypoplasia 
rather than to atrophy. Capillaries in alveolar 
walls in the lungs in four cases showed a few macro- 
phages containing yellowish-brown pigment that did 
not give a prussian-blue reaction. Similar pigment 
formed casts in the lumen of a few gastric glands in 
one case and in the stroma of intestinal villi in two 
cases. 

In one case the glycogen distribution was 
examined. A little was present in many liver cells; 
it was abundant in myocardial muscle fibres; there 
were a few granules in the renal secretory epithelium 
and many in the epithelium of the renal pelvis and 
discharging tubules; much was present in the cells 
of the bronchial cartilage and epithelial cells lining 


Enlargement of villi with reduction of intervillous spaces. 
and eosin. 


Haem. 
“98. 


the frequent dropsical appearance of the liver cells 
at full term and have since found this due to 
glycogenous infiltration. It was not present in 
premature foetuses or in infants shortly after birth. 
The amount of glycogen in the liver in the case of 
hydrops foetalis was much less than that found in 
full-term foetuses, but may have been normal as 
the infant was premature. In the hearts of six 
normal foetuses glycogen was present in two 
only, and then in scanty amount. However, the 
dropsical appearance of the muscle cells suggested 
that glycogen had been abundant. It is doubtful 
whether the glycogen in the heart was increased in 
the case of hydrops foetalis, but its abundance at 
the time of necropsy may signify less post-mortem 
digestion. This and the presence of glycogen in a 
few cells of the secretory renal tubules and supra- 
renal cortex is very scant evidence of an abnormality 
in the glycogen metabolism. 


Liebegott (1938) in two cases of hydrops foetalis 
found much glycogen in liver cells, although the 
infants were premature, and in other cells. He 
claimed an abnormal distribution of glycogen. 


Differential diagnosis 
Congenital syphilis. Lahm (1914) and Kogel 
(1922) described foetuses with congenital syphilis, 
general oedema and excessive haemopoiesis in the 
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liver and other tissues. I report three similar cases. 
The infants were premature. One was stillborn, the 
others lived a few hours. They showed general 
oedema, ascites, enlargement of liver and spleen, 
excessive haemopoiesis in the liver, kidneys and, in 
the two cases in which the organ was examined, in 
the spleen. Unlike erythroblastosis, much of the 
haemopoiesis in the portal systems and kidneys was 
lymphopoietic and plasma cells were present in 
these sites and in the two spleens. In one case there 
was slight chronic laryngitis; bronchitis and 
bronchial lymphadenitis; germ centres in bronchial 
lymph glands: leucocytes, necrosis and fibrinous 
exudate around arterioles in splenic Malpighian 
bodies; and several calcareous casts in discharging 
renal tubules. In another case there were bullae 
on the hands, wrists and feet. The changes in the 





Fic. 12.—Full-term foetus with achondroplasia and 
without erythroblastosis. Liver. Excessive amount 
of haemopoiesis. Haem.andeosin. 155. 


bones were similar to those in hydrops foetalis in 
that the metaphyses contained abnormally numerous 
trabeculae of calcified cartilage upon which only 
very shallow seams of bone or no bone had been 
laid down. One case showed in addition fibrosis of 
the marrow and two minute foci of leucocytic 
infiltration in the metaphyses, another showed 
fibrosis of the metaphyses, periosteal buttressing 
with new bone, deepening of the zone of provisional 
calcification and fractures across the metaphyses; 
and the third showed, in some bones, fibrosis of the 
metaphyses and deepening of the zones of provisional 
calcification of cartilage. The marrow contained 
an excess of megakaryocytes in one. 
Achondroplasia. In five achondroplasic subjects, 
stillborn or dying during the first day, I found 
excessive haemopoiesis of normal character and 
distribution in the liver (fig. 12). In two the spleen 
weight was high and in another it was above the 


maximum normal, and in these the organ showed 
slightly excessive haemopoiesis. This excessive 
haemopoiesis was probably a simple displacement 
from the bones whose shortness must have greatly 
reduced the space available for haemopoietic mar- 
row. Ina sixth achondroplasic infant which lived 
six weeks there was no haemopoiesis in the liver, 
This was probably because the amount of haemo- 
poietic tissue required is relatively less after birth 
than in foetal life. A seventh achondroplasic infant 
was stillborn and a sibling of an infant which died 
with icterus gravis; owing to the above findings an 
excessive haemopoiesis in the liver could not be 
accepted as evidence of erythroblastosis, but 
haemosiderosis of the liver suggested its presence. 


Other causes of congenital oedema. Congenital 
oedema and ascites were described in association 
with atresia of the larynx in stillborn by Franken- 
berger (1905) and Schweitzer (1931), with atresia of 
the right bronchus in a stillborn infant and an infant 
of three days by Meyer (1924) and Wermbter (1925), 
with hyperplasia of the lungs in a stillborn infant 
by Sternberg (1923), with solitary adenomas of the 
lung in stillborn by Stoerk (1897), Lahm (1919) 
and Esch (1928) and with a large left accessory lung 
in a stillborn infant by Nordmann (1926). The 
enlargement of the lung or lungs associated with 
these conditions produced mechanical interference 
with the circulation. Congenital oedema and 
effusions were described in three foetuses with cystic 
hygroma of the neck by Simmonds (1922-3), in a 
foetus with an umbilical hernia pressing on the 
vessels of a very short umbilical cord by Fischer 
(1911), in foetuses with absence of the thoracic duct 
by Smith and Birmingham (1888-9) and Tew 
(1925), in acardiac monsters by Ballantyne (1902), 
Capon (1922) and others, in foetuses or infants with 
congenital morbus cordis by Dick (1925), Weiner 
(1928), Wanstrom (1933) and others. Of the cases 
above those of Dick, Esch, Lahm (according to 
Seyffert, 1920), Nordmann, Schweitzer, Simmonds, 
Wanstrom and Weiner showed excessive blood 
formation in the liver. Seyffert and Schweitzer 
regarded this as erythroblastosis secondary to the 
circulatory disturbance produced by the congenital 
abnormality. 


Definition of type I 

Type I (hydrops foetalis) is found in foetuses or 
in infants living for not more than thirty-six hours. 
There is no change which is constant; consequently 
the definition is based upon the presence of some or 
all of certain clinical and pathological features and 
the exclusion of other diseases which may also 
produce them. Chief among these features is 
lipoid infiltration of the suprarenal cortex which 
was found in sixteen of eighteen cases. It is peculiar 
to this type and is not known to occur in any disease 
other than erythroblastosis foetalis. It can be 
recognized in macerated foetuses when many other 
changes cannot. Other important features and 
their incidence in my cases are as follows: a 
familial incidence, in about one-third of the families; 
general oedema and serous effusions, in eighteen of 
twenty-four cases; bone changes resulting from 
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jaundice, apparently icterus gravis. 
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diminished osteoblastic activity, in fourteen of 
nineteen cases; haemosiderosis and abnormal 
haemopoiesis in the liver, in twelve of thirteen cases; 
increase of reticulin in the liver, in ten of thirteen 
cases; increase in size and number of islets of 
Langerhans, in three of four cases; enlargement of 
the liver, spleen and placenta and hypoplasia of the 
thymus, in many cases. 

Cases without general oedema are included in the 
type because of abnormal haemopoiesis and other 
features. The non-macerated foetus with slight and 
focal oedema showed the typical changes in the 
haemopoietic tissue, pancreas, suprarenals and 
bones, an increase of reticulin and haemosiderosis 
in the liver. One of the two macerated foetuses 
with no oedema or effusions had haemosiderosis of 
the liver and an enlarged spleen and was a sibling 
of the infant with slight oedema mentioned above; 
the other had an enlarged spleen and lipoid infiltra- 
tion of the suprarenals and a sibling died with 
In the case 
without histological evidence of abnormal haemo- 
poiesis there were suprarenal and bone changes, 
increase of reticulin in the liver, and general oedema. 

Types | and II differ in that in type I, jaundice, if 
present, is seldom general and is slight, associated 
with oedema and never cerebral, while in type II 
lipoid infiltration of the suprarenals does not occur. 
in type III death, if it occurs, is always later than in 
type I, and lipoid infiltration of the suprarenals does 
not occur. The cases of type I with localized or 
absent oedema differ from type III in these respects 
only. 
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Erythroblastosis foetalis ty 


I (hydrops foetalis) 
has been described in part I, l. 


pe 
p. 
Type II. Icterus gravis (26 cases) 

Maternal and obstetric history, age and sex. The 
sixteen mothers about whom information was 
available had had a total of sixty-eight previous 
pregnancies, an average of 4:3. Thirty-one infants 
of these pregnancies were stillborn or died in infancy 
and the cause of death was not stated. Another 
four infants died with jaundice, apparently icterus 
gravis. One sibling of the subject in one case, and 
probably another, had icterus gravis while a third 
was a stillborn achondroplasiac. In the latter there 
was excessive haemopoiesis in the liver, but not 
greater than was found in other achondroplasiac 
infants. However, there was haemosiderosis of the 
liver, ferrous and ferric iron impregnation of the 
capsule and trabeculae of the spleen, and the 
secretory epithelium of the kidney often gave a 
diffuse prussian-blue reaction. These changes 
probably signified erythroblastosis which might 
have manifested itself as icterus gravis, had the 
foetus not died in consequence of its deformity. 
The subjects in two cases were siblings. There was 
evidence that in seven of the sixteen mothers icterus 
gravis occurred in more than one of their offspring. 
There was no evidence of a hereditary influence 
except that the father in one case developed jaundice 
following influenza fifteen days before the birth of 
the child. 

The labours were apparently normal. There was 
no unusual frequency of albuminuria, oedema or 
hydramnios in the mothers as in hydrops foetalis. 

In the twenty-six cases there were sixteen males 
and ten females. The age varied from two to 
thirty-five days. The body length varied from 43 
to 58 cm. crown-heel. The duration of pregnancy, 
determined from the length or body weight after 
allowing for the duration of post-foetal life appeared 
to be from thirty-two weeks to full term, with an 
average of 35-6 weeks; six infants were full term. 


Examination of cases in the literature showed, as 
in hydrops foetalis, that the number of those who 
were stillborn or ‘died in infancy without definite 
erythroblastosis was much greater when infants 
with icterus gravis occurred in the families than 
when they did not, and that the average number of 
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pregnancies before those that produced infants with 
icterus gravis was high. In one hundred and fifteen 
reported families there were fifty-seven with more 
than one instance of icterus gravis in siblings and 
fifty-eight with only one. These figures, and mine, 
show that icterus gravis is more commonly familial 
than hydrops foetalis. Five instances of icterus 
gravis affecting twins have been reported. Reports 
of erythroblastosis of types I or III in siblings or 
twins of infants with type II will be mentioned in 
part 3. 

Seulen (1835) described icterus gravis and hydrops 
foetalis in siblings, whose father became jaundiced 
about a year before the birth of the jaundiced child. 
In a case of Bernheim-Karrer (1936-37) the father 
had been jaundiced. Palm (1919) described the 
appearance of jaundice in the mother two months 
before the birth of the child and its continuance into 
the puerperium. Ritchie (1912-13), Smith (1902) 
and Dam, Tage-Hansen and Plum (1939) described 
cases in which the mothers were jaundiced during 
one pregnancy. Tylecote (1913-14) described jaun- 
dice during the mother’s eight pregnancies which 
persisted after her last. Seven of her infants de- 
veloped jaundice from which only one recovered. 
Nason (1910) and Rolleston (1910) each described 
repeated jaundice in the numerous pregnancies of 
mothers of whose infants many had icterus gravis. 
Bernheim-Karrer (1936-37) recorded a case in 
which the mother was always jaundiced and another 
in which she was jaundiced from time to time and 
throughout one pregnancy. Hilgenberg (1925), 
Altzitzoglou (1933), Boehncke (1938-39) described 
infants with icterus gravis born during the mothers’ 
second marriage and none with icterus gravis during 
the first. Fordyce and McAfee (1924) recorded two 
or three instances of icterus gravis in one family; 
one sister of the mother of this family was jaundiced 
shortly after birth and the second child of another 
sister was severely jaundiced at birth. Hoffmann 
and Hausmann (1926) mentioned four infants with 
icterus gravis born of one mother and another of her 
sister. Hawksley and Lightwood (1934) described 
icterus gravis in two sisters and a brother of the 
father of an infant with icterus gravis; the marriage 
of the parents was consanguineous. These reports 
give slight evidence of hereditary tendency. 

In seventy-four reported cases there were forty- 
two males and thirty-two females. These figures 
and mine show a slight predominance in males. 
The proportion of full-term pregnancies in reported 
cases was higher than in hydrops foetalis, although 
many infants were premature. This is in keeping 
with a higher average duration of pregnancy in 
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icterus gravis than in hydrops foetalis among my 
coses. About 75 per cent. of reported cases were 
fatal, but this figure is probably too high, especially 
for recent times. In one hundred and twenty re- 
ported fatal cases the commonest day of death was 
the third and in all but sixteen it was in the first 
three weeks. Smith (1902), M’Gibbon (1912-13), 
Capon (case 8, 1922) and Schminke (1923) described 
icterus gravis in stillborn. 


Clinical history 

No clinical data were available in several cases. 
Jaundice was present at birth in three or appeared 
in the first three days, except in one case in which 
it was never present. Pallor was noticed in a few 
and in one preceded jaundice. Haemorrhages into 
the skin or from the umbilicus or mucous membranes 
were noted in some cases. Loss of weight occurred 
in many, while in a few it was marked. Twitchings 
or convulsions occurred in three. The immediate 
cause of death was haemorrhage in five, broncho- 
pneumonia in two, while in the remainder it was 
apparently due to toxaemia associated with jaundice, 
probably aided by anaemia in some. The infant 
without jaundice was cyanosed at birth, and on the 
fourth day developed slight diarrhoea and vomiting, 
and twitchings of the face and limbs. The abdomen 
was distended from enlargement of the liver and the 
abdominal wall was slightly oedematous. On the 
next day, the day of death, more vomiting and 
convulsions occurred. The cause of death was 
probably toxaemia associated with changes in the 
liver. 


In one hundred and sixty-one reported cases 


jaundice was present at birth in fifty-four or ap- 


peared in the first three days in ninety-seven. There 
was no record of absence of jaundice as in one of 
my cases. The jaundice became rapidly severe at 
the onset or was mild at first and in a few days 
rapidly deepened; ina few it remained mild through- 
out. It persisted a few weeks and subsided, but 
Ellis (1938) described persistence for twelve weeks, 
Braid and Ebbs (1937) for eight months and Hart 
(1925) for one year. Smith (1902), de Lange (1926), 
de Lange and Arntzenius (1929), Diamond, Blackfan, 
and Baty (1932), Altzitzoglou (1933), Hawksley 
and Lightwood (1934), Peck (1935), Weinberg and 
Rockaway (1939), and Wolfe and Neigus (1940) 
described jaundice, usually yellow, either of the 
vernix caseosa or liquor amnii. Pallor was present 
in many cases and usually appeared when the 


jaundice was subsiding; in some it became so 


marked that the disease changed from type II to 
Il. 

Blood counts in the literature showed a consider- 
able variation. In most cases there was a moderate 
anaemia, but in a few erythrocytes fell below one 
million per c.mm. Erythroblasts were usually 
present in excess in the circulation; a few in the 
first week is not abnormal. Akerrén (1932-33), de 
Lange (1934) and Boehncke (1938-39) found 
basophil erythroblasts (primary erythroblasts). 
Yipp6 (1918), Plaut (1927), Rosenbaum (1928), 
Altzitzoglou (1933), Bernheim-Karrer (1936-37), 
Tow (1938), Boehncke (1938-39), and Wolfe and 
Neigus (1940) have reported cases in which in the 


first week there was no anaemia or the erythrocytes 
were not lower than 4-5 million per c.mm., yet there 
was an excess of erythroblasts, usually considerable. 
A moderate anaemia developed later in some of 
these cases. Greenwald and Messer (1927), Bern- 
heim-Karrer (1936-37), Zuelzer and Bigler (1940), 
and Wolfe and Neigus (1940) have described similar 
cases without anaemia, but erythroblasts were 
apparently absent or not in excess in the blood. 
Hart (1925), St. Kramstyk (1931), Parsons, Hawksley 
and Gittins (1933), Montlaur and Lévy (1937), and 
Boehncke (1938-39) reported cases with moderate 
anaemia but noerythroblastaemia. Thorling (1922- 
23) and Weinberg and Rockaway (1939) described 
cases with no erythroblasts in the blood on the tenih 
day although there was anaemia and excessive 
haemopoiesis in the liver. Poikilocytosis, anisocy- 
tosis, polychromatophilia, reticulocytosis and punc- 
tate basophilia were mentioned by several authors, 
Cabot’s rings and Jolly bodies by a few. Erythro- 
phages were seen in the blood by Buchan and 
Comrie (1909) and Bernheim-Karrer (1936-37). 
The leucocyte count varied greatly; usually it was 
within normal limits; it was raised moderately in 
many and greatly in a few, reaching 136,000 per 
c.mm. in the case of Peck (1935). When greatly 
raised anaemia was usually severe. Myelocytes and 
haemocytoblasts were commonly present, especially 
in cases with severe anaemia. 

The plasma van den Bergh test when reported 
gave usually an immediate direct reaction, but in 
many cases a biphasic reaction. Rarely was it 
indirectly positive alone, as in a case of Hawksley 
and Lightwood (1934). Kleinschmidt (1930) re- 
corded an increased blood haematin and von 
Gierke (1930) found xantorubin in the serum. 

Slight subcutaneous oedema limited to sites such 
as the feet, external genitalia or eyelids were observed 
by a few authors. Haemorrhages were commonly 
mentioned; they varied from petechiae in the skin 
to larger haemorrhages in the subcutis and con- 
junctiva or from the nose, mouth, anus, umbilicus 
or less commonly the urethra. 

In a minority of cases the stools were clay coloured 
and bile salts appeared in the urine, but this 
occurred during part of the illness only. 

Convulsions were commonly mentioned and 
varied from twitchings to marked general rigidity, 
in some with opisthotonus. 

The spleen was palpable at some time in most 
recorded cases; this was rare before the onset of 
jaundice and commonly persisted after the jaundice 
had cleared. 

Death in most recorded fatal cases appeared to be 
due to toxaemia with jaundice, but haemorrhage, 
anaemia or bronchopneumonia was the cause in 
many. 

In children who recovered certain sequelae have 
occurred. The commonest was mental backward- 
ness or imbecility usually associated with spasticity 
and frequently with choreiform or athetoid move- 
ments. Rarely the teeth were jaundiced as described 
by Ellis (1938), or the liver became cirrhotic as will 
be mentioned later. Braid (1932, 1939), McCune 
and Bruch (1937) and Albright, Scoville, and Sulko- 
witch (1938) described cases in which, following 
icterus gravis, children developed a syndrome of a 
bone disease resembling radiologically generalized 
osteitis fibrosa, areas of cutaneous pigmentation 
and, in females, sexual and somatic precocity. 
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Macroscopic appearances at necropsy 


Jaundice was present in all cases. It was limited 
to the liver in one and to the kidneys, liver, endo- 
cardium, aortic intima and conjunctiva in another. 
It was slight in five and marked in the remainder. 
In five cases numerous areas of grey matter in the 
brain were jaundiced (nuclear jaundice). The 
regions most commonly affected were the nucleus 
of Luys, hippocampus, caudate and _ lenticular 
nuclei, optic thalamus, dentate nucleus and nuclei 
in the mid-brain and medulla. In another case 
there was less extensive nuclear jaundice. In 
another the nucleus of Luys and ependyma of the 
ventricles alone were yellow, and in another jaun- 
dice was limited to the cerebral cortex for a distance 
of 1 mm. beneath the whole of its surface. In three 
of these cases jaundice was also present in the white 
matter, in one in the centra semiovalia, in another 
in the fronto-parietal regions beneath the convolu- 
tions, and in the other diffusely through the whole 
brain. In eight cases the medullary pyramids of 
the kidneys, especially their apices, were coloured 
yellow. This was usually regarded as uratic in- 
farction, but was probably for the most part due to 
jaundice. The bile pigment in the brain and 
medullary pyramids remained yellow in formalde- 
hyde solution instead of turning green. 

Anaemia of the tissues, especially of the skin and 
muscles, was observed in eleven cases. 

In one case there was some oedema of the 
abdominal wall and in two others there were effu- 
sions, the largest 3 drachms, in the coelomic cavities. 
Haemorrhages were present in all but three cases. 
They were more numerous and of wider distribution 
than one would expect in infants dying of other 
causes. Most were petechial; larger haemorrhages 
were common in the lungs. Petechiae in the brain 
were very numerous and probably caused death in 
one case. Death was due to multiple intestinal 
haemorrhages in one, haemorrhage from the 
umbilicus in one, subdural haemorrhage associated 
with a ruptured tentorium cerebelli in one, and 
haemoperitoneum due to rupture of ‘a haematoma 
of the liver in another. 

In three cases there were yellowish-white or white 
flecks of necrosis in the cerebral white matter; in 
one a fleck (2 x 1 mm.) lay in the right parietal lobe 
3 mm. from the ventricle and another behind it 
close to the ependyma; in one a fleck (1-5 mm. diam.) 
was present in the right frontal lobe anterior to the 
lateral ventricle; in the other a streak (7 x 1-5 mm.) 
lay in the left pre-Rolandic gyrus 1-8 mm. below the 
surface. Cerebral jaundice was present in all but 
the last of these cases. 

In two cases the umbilicus was inflamed. Haemorr- 
hagic gastric erosions were present in one. 


In sixty-nine cases of icterus gravis reported with 
necropsies in the literature thirty-three or about 
half showed cerebral jaundice. In case 8 of Capon 
(1922) it was described as green; in the remainder 
it was yellow. Usually it was nuclear alone, less 
commonly it was diffuse throughout the brain, 


but with more intense staining of certain areas of 
grey matter, rarely, as described by Capon (case 8, 
1922) and Hawksley and Lightwood (case 11, 1934), 
there was an apparently even, diffuse coloration. 
Schmorl (1904) showed that the bile pigment in 
nuclear jaundice remained yellow in formaldehyde 
solution and believed this signified a difference in 
chemical composition of the pigment from that in 
other forms of jaundice. The xantorubin reported 
in the serum by von Gierke (1930) in a case of 
nuclear jaundice is possibly the pigment which 
stains the brain tissue. 

In about three-fifths of the cases there were 
haemorrhages in various tissues or from the um- 
bilicus or mucous membranes. This tendency to 
haemorrhage is probably due to reduced pro- 
thrombin in the blood. This was found in icterus 
gravis by Dam, Tage-Hansen and Plum (1939). The 
low prothrombin content probably depends chiefly 
upon deficient formation in the liver. 

Orth (1875), Schmorl (1904), Mobius (quoted by 
Schmorl) and von Gierke (1921) described yellowish- 
white flecks in the white matter of the brain in 
infants with a jaundice either definitely or probably 
icterus gravis. 

Umbilical sepsis has been recorded in a few cases 
of icterus gravis. De Lange (1924-25), Biemond 
and van Creveld (1937), and Lightwood (1938) 
described infants or children with nervous symptoms, 
and jaundice and umbilical sepsis had been present 
in early infancy. They ascribed the nervous symp- 
toms to sequelae of nuclear jaundice and believed 
the jaundice was secondary to the sepsis. There is 
no reason for not regarding these cases as example 
of icterus gravis with accidental umbilical sepsis. 

Beneke (1907), Pfaltzer (1915), and Hilgenberg 
(1925) described gastric erosions in cases of nuclear 
jaundice. In my case with erosions there was no 
cerebral jaundice. 

Capon (case 8, 1922), von Gierke (1930), and 
Rhamy (1938) described rupture of greatly enlarged 
spleens, with retroperitoneal haemorrhage in 
Rhamy’s case and haemoperitoneum in the others. 


Weights of body and organs 

The figures of Cruickshank and Miller (1924) and 
Browne (1924) for body and organ weights and 
ratios in normal foetuses and infants up to one day 
old give approximate values for comparison with 
those in cases of icterus gravis in the absence of 
satisfactory figures for older normal infants. 

In one case the body weight and body-weight to 
length ratio was high and no case in a similar age 
group of Browne had as high a ratio. There was no 
oedema and the high weight was probably due to 
solid tissues, especially fat. In another case the 
weight was low and no case in a Similar age group 
of Browne had as low or a lower body-weight to 
length ratio. This was probably due to wasting. 
These findings were probably not significant. 

The mean liver weight was 146 gm. and this is 
probably slightly above the normal. In four cases 
the weights were abnormally high. The mean 
spleen weight was 17-7 gm., and this is definitely 
above the normal. Abnormally high weights were 
found in eleven cases, the highest 43 gm.; in nine 
cases the weights were about the normal. The mean 
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heart weight was 19 gm., and this is probably about 
thc normal. In none was the weight abnormally 
hich. The mean thymus weight was 5-8 gm. This 
is probably slightly below the normal. In three 
cases the weight was abnormally low. 


Enlargement of the liver has been reported by 
many authors and enlargement of the spleen by 
many; the largest spleen was 125 gm. (Rhamy, 
1938). The spleen weight in some cases was normal 
or quite small, for example, 3-5 gm. in a case of 
Yipp6 (1918). A few authors reported hypertrophy 
of the heart, but gave no statistical proof of it. 
Capon (case 8, 1922), von Gierke (1930), and 
Diamond, Blackfan and Baty (1932) described 
enlargement of the placenta, but this is probably 
only an occasional finding. There were no data 
concerning the placenta in my cases. There is 
apparently no record of abnormally low thymus 
weight in the literature. 


Microscopical appearances 


HaeMopoiesis. One case is excluded because the 
brain alone was examined histologicaliy. In four 
of the remaining cases no abnormality of haemo- 
poiesis was found in the liver and other tissues 
examined. In twenty-one cases the liver and often 
other tissues showed excessive haemopoiesis, either 
by its excess in amount or by its presence at a time 
when it is normally absent. 

In the liver in all these twenty-one cases excessive 
haemopoietic tissue was present in the lobules in the 
distribution normal for foetal life. In five there 
was also focal erythropoiesis in portal systems; this 
is probably abnormal for post-foetal life. In two 
of the twenty-one cases there was no leucopoiesis in 
the portal systems; in the remainder it was present 
and not greater in amount in any one system than 
might be found normally, but implicating a greater 
number of systems than is normal. Megakaryo- 
cytes were present in the lobules in six of the twenty- 
one cases, being in normal scanty numbers. The 
relative amounts of leucopoiesis and erythropoiesis 
were similar to those in foetal life except in two in 
which the relative amounts of leucopoiesis were 
abnormally high. The character of the erythro- 
poiesis was normal for the age in most cases, the 
secondary erythroblasts being normoblasts with, in 
some, a few late megaloblasts. In nine cases it was 
probably more megaloblastic than normally, inter- 
mediate megaloblasts being present at ages when 
they should have been absent. In two cases there 
appeared to be a hold up in the development of the 
erythron in that haemocytoblasts and early primary 
erythroblasts were in moderate numbers while inter- 
mediate and late primary erythroblasts and secon- 
dary eosinophilic erythroblasts were scanty. 

The spleen was examined in eighteen cases, all 
among the twenty-one with excessive haemopoiesis 
in the liver, and in all an excess was present pro- 
portional to that in the liver. The amount was never 


as great as that found in some cases of hydrops — 


foetalis and the Malpighian bodies were well de- 
veloped and not obscured. In some cases it would 
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have been difficult to establish an increase of 
haemopoiesis without control. Leucopoiesis and 
erythropoiesis were in relative amounts similar to 
those in late foetal life except in five cases in which 
leucopoiesis greatly predominated. Erythropoiesis 
was more megaloblastic than normally, as shown by 
the presence of intermediate megaloblasts, in the 
same nine cases in which they were found in the 
liver. There were a few megakaryocytes in three. 

In the kidneys a few foci of erythropoiesis in one 
case, and foci of leucopoiesis in two cases, were 
abnormal. In one case a small focus of erythro- 
poiesis resembled those often found normally. No 
haemopoiesis was present in the kidneys examined 
in another eleven cases. 

In the thymus, in one of the four cases in which it 
was examined, leucopoiesis was slightly excessive in 
both the parenchyma and interlobular septa, and 
there were numerous foci of haemocytoblasts and 
primary erythroblasts and a few foci of normoblasts 
in the cortex beneath the capsule. 

In the lungs, in one of the six cases in which they 
were examined, there were foci of haemocytoblasts 
and primary erythroblasts in greatly distended 
capillaries of several scattered alveolar walls, and 
in another there were a few extravascular foci of 
leucopoiesis in the peribronchial tissue and alveolar 
walls. 

In the suprarenals, in three of the eleven cases in 
which they were examined, focal erythropoiesis was 
present in the cortex similar to that in many cases of 
hydrops foetalis. 

The marrow in various bones examined in eight 
cases showed no definite abnormality, but because 
of the effect of decalcification it could not be fully 
studied. 

Lymph glands, in two of five cases in which they 
were examined, showed slightly excessive leuco- 
poiesis. 


Excessive haemopoiesis in the liver, spleen and 
occasionally other organs has been frequently re- 
ported. Hoffmann and Hausmann (1926), Altzitzo- 
glou (1933),* Hawksley and Lightwood (1934) 
described cases in which there appeared to be no 
excess of haemopoietic tissue. Hawksley and Light- 
wood also described a case in which leucopoiesis 
was much greater than erythropoiesis in the spleen. 


Liver. In twenty of the twenty-five cases in 
which the liver was examined jaundice was seen. 
In eight it was slight and shown by bile thrombi in 
a few intercellular canaliculi usually in the centres 
of the lobules; in the remaining twelve, including 
that of the infant which had had no jaundice of the 
skin, it was marked and shown by thrombi in 
numerous intercellular canaliculi, by bile droplets 
or globules in variable numbers of hepatic cells 
within the columns, by bile globules or streaks in 
variable numbers of free round or oval hepatic cells 
and in some cases by extracellular bile pigment in 
the lobules or portal systems (fig. 13). The free 
hepatic cells were often large and usually had a 
pale-staining rather dropsical cytoplasm. There 
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was no apparent obstruction to the bile capillaries. 
In two of these cases no abnormality of haemo- 
poiesis was detected. 

Haemosiderosis was marked in two cases, most 
hepatic cells containing granules of haemosiderin, 
and in thirteen cases less marked. Haemosiderin 


cells seen in paraffin sections. It was present in 
the four cases in which there was no apparent 
abnormality of haemopoiesis. Among the twenty 
cases with jaundice one showed numerous submiliary 
foci where the hepatic cells had disappeared leaving 
an uncollapsed reticulum, the meshes of which en- 





Fic. 13.—Icterus gravis. Liver. 


was normal in amount in six cases and absent in 
four. In three cases with haemosiderosis no ab- 
normality of haemopoiesis was detected, but 
haemosiderin was in normal amount in four and 
absent in four with abnormal haemopoiesis. 
Kupffer cells were large and clearly demarcated by 


! A, bile thrombi in intercellular canaliculi: B, granules of bile in hepatic 
cells in columns; C, bile in free rounded hepatic cells. 


Haem. and eosin. 570. 


closed erythrocytes and nucleated blood cells 
(fig. 14), and two others had similar foci in associa- 
tion with foci in which the hepatic cells appeared 
necrosed. In another there was a slight increase 
of reticulin around the sinusoids with fibres running 
into the liver columns between individual cells more 





Liver. 


Fic. 14.—Icterus gravis. 


giving a diffuse prussian-blue reaction in eleven 
cases, but this was present in most control infants. 
Erythrophages were found in sinusoids in all cases 
within normal numbers. 

Frozen sections, made in fourteen cases, showed 
fatty degeneration marked in three, slight in five 
and absent in six. In two others fatty degeneration 
was shown by marked vacuolation of the hepatic 


Focus with loss of hepatic cells. 


Haem. and eosin. 420. 

frequently than normally. Evidence of slight re- 
generation was shown by small rounded areas of 
wide hepatic columns in tissue composed of 
atrophied-looking columns. In another there was 
a similar increase of reticulin most marked in the 
periphery of the lobules where the fibrils sometimes 
stained with van Gieson’s mixture. The porta! 
systems were enlarged in this case and their peri- 
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phery showed an increase of fibroblasts, collagen 
formation and a slight proliferation of pseudobile 
canaliculi. Among the five cases without jaundice 
four had fatty degeneration, with a slight increase of 
reticulin in one, and the other showed albuminous 
degeneration and foci of necrosis of hepatic cells. 


Most authors have recorded the presence of 
haemosiderosis and jaundice of the liver, but a few 
found them absent. Haemosiderosis has been re- 
ported in the absence of an abnormality in haemo- 
poiesis by Hoffmann and Hausmann (1926) and 
Hawksley and Lightwood (1934), but the absence of 
haemosiderosis in the presence of abnormal haemo- 
poiesis was observed by Buchan and Comrie (1909) 
and Hawksley and Lightwood (1934). Fatty de- 
generation has been reported by many authors and 
Miller (1938-39) described focal necroses. Portal 
fibrosis was apparently present in cases of Buchan 
and Comrie (1909), Pfannenstiel (1908), Hoffmann 
and Hausmann(1926),and Hawksley and Lightwood 
(1934). Klemperer (1924), Diamond, Blackfan and 
Baty (1932), Hawksley and Lightwood (1934), and 
Bernheim-Karrer (1936-37) described cases with a 
diffuse intercellular type of fibrosis. De Lange 
(1916-18) reported a child who died of diffuse 
cirrhosis of the liver which appeared to be a sequela 
of icterus gravis. Bossert (1916-18), Hannau 
(1924-25), Braid and Ebbs (1937), Curtiss (1934), 
Webster (1938), and Zuelzer and Bigler (1940) 
described reticular fibrosis of the liver with nodular 
regeneration in infants or children who had had 
icterus gravis. 


SPLEEN. Haemosiderosis of the spleen was 
present in seven cases, the iron being diffuse or in 
granules or globules in fixed or free reticulum cells 
or in fewer sinus cells and some was free in the 
pulp. Much iron, but not an abnormal amount, 
was found in five cases, a moderate amount in three, 
an abnormally scanty amount in one and none in 
one. In the remaining cases the spleen was not 
examined. Impregnation of the capsule and trabe- 
culae with ferric and ferrous iron, which was stained 
deeply with Ehrlich’s haematoxylin, occurred in 
three cases, and in another a similar impregnation 
occurred in small trabeculae, while in two of these 
four cases and a fifth some reticulin fibres of the 
pulp were impregnated. 


Iron impregnation of the trabeculae was observed 
by Hewer (1928-29) and MacClure (1931) and of the 
capsule by de Lange (1934). Many authors de- 
scribed haemosiderosis. 


KIDNEYS. In two of the eight cases in which the 
medullary pyramids were macroscopically yellow, 
this coloration was seen in sections to be due to 
bright lemon-yellow amorphous bile pigment in the 
interstitial tissue, and in one no urates were found 
in alcohol-fixed tissue. The colour at necropsy was 
regarded as uric acid infarction, but jaundice was 
the more probable cause in all the cases. The pig- 
ment in the remaining six cases had probably been 
dissolved out by the chloroform used in clearing the 
blocks. Uric acid infarction might have been 
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present in addition in some cases. In three cases 
there were some brownish-yellow casts in secretory 
tubules, and in another lumpy eosinophil casts lay 
in discharging tubules; these were suggestive of 
haemoglobin casts. In three cases a few haemo- 
siderin granules were seen in the cells of some 
secretory tubules. These cells, and cells without 
granules in two other cases, gave a diffuse prussian- 
blue reaction. Haemosiderin in interstitial cells in 
four cases was not abnormal. In one case diffuse 
brownish iron-free pigment in the cells of some 
secretory tubules was not removed by 10 per cent. 
liquor ammoniae fortis in 70 per cent. alcohol, while 
in another some finely granular brown pigment in 
similar cells was dissolved by ammoniacal alcohol 
and was probably haematin. Slight fatty degenera- 
tion was present in two of the seven kidneys examined 
for fat. 


Several authors have reported coloration of the 
medullary pyramids. It was yellow in most cases, 
but described as brick-red by Beneke (1907), yellow- 
red by Palm (1919) and yellowish-red, -green, or 
-brown in three cases of Hilgenberg (1925). In all 
these cases there was nuclear jaundice whereas only 
half my instances of this coloration were associated 
with nuclear jaundice. Orth (1875) demonstrated 
bilirubin in the intertubular tissue, but most authors 
regarded the condition as uratic infarction. In the 
case of Boehncke (1938-39) the pigmented medullary 
pyramids were necrosed. I have seen a similar case, 
not included among those in this paper. Eosinophil 
or brown tubular casts, and iron or iron-free pig- 
ments in the tubular epithelium, as occurred in some 
of my cases, have been observed by a few authors. 


CENTRAL NERVOUS SYSTEM. The brain was exam- 
ined in nine of the ten cases with cerebral jaundice 
and in two a few cells were faintly jaundiced. In 
the other cases the pigment had probably been 
extracted completely in the embedding process, 
probably by the chloroform. In seven cases there 
appeared to be no abnormal degree of degeneration 
of ganglion cells. In an infant of twelve days the 
ganglion-cell layer of the hippocampi, the hippo- 
campal gyri and the strata granulosa of the dentate 
gyri showed marked degeneration or necrosis of 
many cells which were chiefly ganglionic, but some 
may have been glial. In the hippocampi and dentate 
gyri the cytoplasm of the cells was usually eosinophil, 
homogeneous and opaque and necrosis of many was 
shown by severe karyorrhesis. Many cells had 
probably disappeared. Numerous fat granule cells 
were present in the zones of degeneration and 
necrosis, and rendered them conspicuous in frozen 
sections stained with Scharlach R. Gliosis was 
absent. The nerve cell part of the dentate gyri, 
superficial to the strata granulosa was oedematous 
and showed fewer fat granule cells and degenerated 
ganglion cells. In the hippocampal gyri many of 
the ganglion cells showed karyolysis and chroma- 
tolysis in greater degree than could occur from post- 
mortem changes alone. These cells had a homo- 
geneous cytoplasm which stained deeply with 
haematoxylin. In another infant of twelve days 
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the nuclei of Luys were the only ganglia jaundiced, 
and the one nucleus examined was occupied by a 
cellular area (10 x 2 mm.) in which only a few gang- 
lion cells were recognizable (fig. 15). Most of the 





Fic. 15.—Icterus gravis. Nucleus of Luys. Haem. and 
eosin. 200. 


cells were fat granule cells and the remainder ap- 
peared to be astrocytes. There had probably been 
degeneration, necrosis and loss of ganglion cells 
associated with accumulation of fat granule cells and 
early gliosis. 

In the fleck of necrosis in the parietal white matter 
in an infant of twelve days there was a miliary 
structureless area of necrosis surrounded by a zone 
of closely packed fat granule cells (fig. 16) and a 
focus of fat granule cells alone. The area of 
necrosis in the frontal white matter of an infant of 
five days was not examined, but in sections of the 


outer side of the posterior horn of the left laterz| 
ventricle there was a miliary area of structureless 
necrosis without accumulation of fat granule cells, 
The yellow streaks in the pre-Rolandic white matter 
seen in an infant of fourteen days resembled the 
nucleus of Luys described above. They were com- 
posed of fat granule cells and astrocytes and showed 
a few granular plaques (up to 33 « 12) of material 
deeply stained by haematoxylin, some of which lay 
in processes of glial cells. The cells had probably 
replaced an area of necrosis. An additional case of 
cerebral jaundice may be mentioned here. It was 
excluded from the series because of the presence of 
umbilical sepsis and because the diagnosis of icterus 
gravis could not be confirmed as the brain only was 
examined microscopically. The subject was a 
jaundiced infant of seven days and the unfixed 
brain showed diffuse jaundice of the whole brain 
with more intense staining of the right caudate 
nucleus. Microscopically the white matter on the 
outer side of the posterior horn of the right lateral 
ventricle showed miliary foci of structureless 
necrosis with numerous fat granule cells around 
them. In the white matter in the region of the left 
basal ganglia there were several foci of numerous 
fat granule cells without necrosis. The cause of 
these necroses in white matter, and that of the 
degeneration or necrosis of ganglion cells, was not 
apparent. It was probably toxic. Cerebral jaun- 
dice was present in all the cases except that in which 
fat granule and glial cells had replaced an area of 
necrotic white matter, but cerebral jaundice might 
have been present in this case when the necrosis 
occurred. It is possible that the toxin was the 
same that causes changes in the brain in rare cases 
of liver disease and, as shown by Crandall and Weil 
(1933), in experimentally produced liver disease. 


Several authors, notably Schmorl (1904), Beneke 
(1907), Esch (1908), Hart (1917), Zimmerman and 
Yannet (1933), and Zuelzer and Bigler (1940) de- 
scribed degeneration or necrosis of ganglion cells 
in jaundiced parts of the brain. This has been 





Fic. 16.—Icterus gravis. Area of necrosis in white matter of brain. Haem.andeosin. X98. 
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regarded as the cause of the nervous symptoms which 
frequently occur during the illness or later. Burg- 
hard and Schleussing (1933), de Lange (1934, 1936), 
Zimmerman and Yannet (1933), Biemond and van 
Creveld (1937), Fitz Gerald, Greenfield, and Kou- 
nine (1939) and Sobel and Zucker (1940) have 
described, in infants or children with marked nervous 
sequelae of icterus gravis, histological changes 
following degeneration or necrosis of ganglion cells. 
The chief changes were diminution or absence of 
ganglion cells, paucity of myelin and, in some cases, 
gliosis or infiltration with fat granule cells. 


OTHER TISSUES. Fatty degeneration was present 
in the myocardium in one case. No abnormality 
was seen in various bones in eight cases, nor in the 
suprarenals in ten, the myocardium in four, the 
pancreas in five, the thymus in four and voluntary 
muscles in two. 


Diamond, Blackfan, and Baty (1932) in two cases 
found iron pigment in epithelial cells in the pancreas 
and, like Beneke (1912) also in the thyroid. Fergu- 
son (case 1, 1931) stated that the cartilaginous 
trabeculae near the zone of provisional calcification 
of cartilage in a bone were incompletely covered 
with bone. There was no description of the bone 
change in case 8 of Capon (1922) in which radio- 
graphs showed increased density at the ends of the 
long bones. These observations may have been 
significant of bone changes in erythroblastosis of 
type Il resembling those in type I. Esch (1908), 
Bencke (1912), Pfaltzer (1915), and Zimmerman and 
Yannet (1933), in cases of nuclear jaundice, found 
Zenker’s waxy degeneration of certain voluntary 
muscles. It might have been the result of convul- 
sions: they were mentioned in the cases of Esch 
and Bencke. The placenta was not examined in 
any of my cases, but Hellman and Hertig (1938) 
found in cases of icterus gravis changes like those in 
hydrops foetalis, but of milder degree. In two cases 
of icterus gravis Potter, Seckel and Stryker (1941) 
found increase in size and number of islets of 
Langerhans, such as I found in hydrops foetalis. 
Lipoid infiltration of the suprarenal cortex has not 
been described. 


Differential diagnosis 


Congenital syphilis. Diamond, Blackfan, and 
Baty (1932), Hawksley and Lightwood (1934), and 
Monfort and Brancato (1935) described cases of 
congenital syphilis, with jaundice and anaemia, 
which resembled cases of icterus gravis. I have seen 
three similar cases in slightly premature syphilitic 
infants who lived three days, two weeks, and three 
weeks. In all there was general jaundice, marked 
iendency to haemorrhage, and jaundice resembling 
that in cases of icterus gravis in livers within the 
normal limits of weight. General anaemia was 
present in two, splenomegaly in one, and haemo- 
poiesis was excessive in the liver and spleen in all 
three, in the kidneys in two and suprarenals in two. 
Haemosiderosis of the liver was absent. Points of 
histological difference from icterus gravis were 
lymphopoiesis and plasma cells in the portal 
systems in one, plasma cells in the splenic pulp in 
(wo, lymphopoiesis and plasma cells in the kidneys 


in two, plasma cells, megakaryocytes and marked 
leucopoiesis in the suprarenal cortex in one, excess 
of megakaryocytes in the liver and bone marrow in 
one, proliferation and necrosis of cells in centres of 
Malpighian bodies in the spleen in two, interstitial 
pneumonia in one, and syphilitic osteochondritis in 
all three. 

Other forms of jaundice in newly born. Rarely 
acholuric jaundice is present at birth; the erythro- 
cyte fragility test should separate the condition from 
icterus gravis. The jaundice that occurs with con- 
genital obliteration of the bile ducts and in Winckel’s 
disease should never be confused with icterus gravis 
because of other special features in these diseases. 
Septic jaundice is caused by infections, especially of 
the umbilicus, in the first days of life. Umbilical 
sepsis may, however, be incidental in icterus gravis, 
and in such cases there could be difficulty in 
diagnosis, especially if there was no anaemia or 
familial incidence. The jaundice would probably 
precede the infection in onset, whereas in septic 
jaundice the infection would occur first. Icterus 
neonatorum should not be confused with icterus 
gravis since in the former the jaundice is always 
mild and never prolonged or present in the first two 
days, the general condition is good, anaemia is 
absent, there is no tendency to haemorrhage, and 
the van den Bergh reaction is indirectly positive 
only. 


Definition of type II 


Type II (icterus gravis) is seen in infants at birth 
or in the first weeks of life. They are rarely still- 
born and many recover. There is no constant 
pathological or clinical change, except jaundice. 
The jaundice is associated with one or more other 
characteristic but inconstant features, and the other 
causes of jaundice given above under ‘ differential 
diagnosis,’ can be excluded. Among these features 
nuclear jaundice, areas of necrosis in the cerebral 
white matter and jaundice of the renal medullary 
pyramids appear to be peculiar to this type and to 
erythroblastosis as a whole. Other features are: a 
familial incidence; a tendency to haemorrhages and 
convulsions; enlargement of the liver and spleen; 
an abnormality of haemopoiesis; microscopic 
jaundice, haemosiderosis, increase of reticulin and 
fatty or other degenerations in the liver; haemo- 
siderosis and iron impregnation of collagen and in 
the spleen. 

The abnormality of haemopoiesis was present in 
twenty-one of twenty-five cases, and in three of the 
other four haemosiderosis of the liver indicated that 
it might have been present earlier; in the remaining 
cases the disease was shown by nuclear jaundice, 
jaundice of renal medullary pyramids and bile 
thrombi in intercellular canaliculi. 

In one case jaundice had disappeared from the 
skin by the time of death on the second day and was 
limited macroscopically to the conjunctivae, endo- 
cardium, intima of aorta and liver, but was not seen 
in the liver microscopically. Other features in this 
case were abnormal haemopoiesis, pallor, haemo- 
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siderosis of the liver and of renal tubular epithelium, 
and fatty degeneration of the liver. In another 
case jaundice was absent from the skin at and after 
birth and was limited to the liver at death on the 
fifth day; there was marked abnormality of haemo- 
poiesis, and marked microscopic jaundice, increase 
of reticulin within the lobules, fibrosis of the portal 
systems and fatty degeneration in the liver. 

Type II differs from I chiefly in that oedema is 
absent at birth and, if it occurs later, is slight and 
localized, while lipoid infiltration of the suprarenal 
cortex does nct occur. It differs from type III in 
that pallor, if present, is relatively slight compared 
with the intensity of the jaundice, and in that in 
type III marked microscopic jaundice of the liver, 
nuclear jaundice and necrosis in the cerebral white 
matter do not occur. 
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ERYTHROBLASTOSIS FOETALIS 
Part III 


BY 


J. R. GILMOUR 


(From the Bernhard Baron Institute, the London Hospital) 


Erythroblastosis foetalis type I (hydrops foetalis) 
and type II (icterus gravis) have been described in 
parts I and II, p. | and 12. 


Type III. Congenital anaemia (two cases) 


Maternal and obstetric history, age and sex. An 
earlier child of the mother in one case died in 
infancy, but the cause of death was not recorded. 
No information was available about the mother in 
the other case. The body lengths were 5I and 
52 cm. and both subjects were probably mature. 
One was male, the other female. One died on the 
eleventh day, the other on the twelfth. 


From accounts in the literature it was apparent 
that. in contrast to hydrops foetalis and icterus 
gravis. the incidence of miscarriages, stillbirths and 
deaths in the first days of life without obvious 
erythroblastosis was not great in families in which 
infants with congenital anaemia occurred. Seven 
instances of a familial incidence of congenital 
anaemia have been recorded. Instances of erythro- 
blastosis, types I or II, in twins or siblings of infants 
with type III will be mentioned later. In thirty-six 
cases in the literature there were fifteen males and 
twenty-one females. It is doubtful whether this 
predominance in females is of significance. Most 
infants were apparently full term. Of forty-six 
reported cases eleven were fatal. Death occurred 
between the fourth and thirteenth days inclusive. 
The subjects in the remainder recovered with or 
without treatment. 


Clinical histery. The infant in one case was 
normal till the fifth day when it became pale and 
slightly jaundiced. Jaundice had disappeared by 
the time of death. The other showed from birth 
slight jaundice and increasing pallor. In both 
death was due to anaemia. 


_In thirty-nine reported cases pallor was noted at 
birth in eleven and appeared in the first seventeen 
days in the remainder. Jaundice was present in 
fifteen of forty-two cases, in two at birth. In the 
case of Cohen (1935) the vernix caseosa and liquor 
amnii were orange coloured. In some cases the 


jaundice was severe in the first days of life and then 


subsided or disappeared leaving marked pallor. 
Usually the jaundice was mild throughout. Anaemia 
Was constant; it was usually moderate, but in 
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twelve cases the erythrocytes fell below one million 
per c.mm. In a few cases, as described by Segar 
and Stoeffler (1932), Bonar and Smith (1933), 
Abbott and Abbott (1935), and Bernheim-Karrer 
(1936-7), the erythrocytes in the first days of life 
were over four million per c.mm., and this slight 
anaemia was unaccompanied by excess of erythro- 
blasts in the blood, but later became severe. Erythro- 
blasts were usually present, and occasionally in 
large numbers. They were absent in the cases of 
Akerrén (1932-3) and Parsons, Hawksley, and 
Gittins (1933). In the cases of Frank (1926), 
Gelston and Sappington (1930), Bonar and Smith 
(1933), and Snell (1938) they did not appear till the 
thirteenth day or later. Buchan and M‘Gibbon 
(1906) and Abt (1932) described basophil erythro- 
blasts (primary erythroblasts) in the blood and Abt 
(1932) and Otaway (Diamond, Blackfan, and Baty, 
1932) found erythrophages. Reticulocytosis was 
reported by some authors and leucocytosis by many. 
Marked leucocytosis, as in the case of Youland 
(1929), was usually associated with myelocytes. 
The van den Bergh test in the few cases in which it 
was performed gave a higher indirect positive 
reaction than normally. The course of the anaemia 
varied. In some it was mild and recovery occurred 
with or without treatment. In others it was more 
severe, but the subjects recovered on treatment with 
transfusions. Recovery was often slow. Buchan 
and M‘Gibbon (1906) and Parsons, Hawksley and 
Gittins (1933) described prolonged cases in which 
the anaemia began to resemble that of von Jaksch. 
In other cases there was no response to treatment 
and the anaemia progressed with little sign of re- 
generation of the blood. In these cases death 
occurred within the first fortnight. Slight localized 
oedema, such as of the scrotum, appeared in a few 
cases during the illness and in a case of Boehncke 
(1938-9) it became generalized. Haemorrhages 
were not a feature of the disease, but in a few cases 
petechiae appeared in the skin. In most cases the 
spleen was palpable during the greater part of the 
illness. 


Macroscopic appearances at necropsy. The most 
conspicuous finding was marked pallor of the skin, 
muscles, and internal organs. In one case there was 
very slight jaundice of the skin, conjunctiva, aortic 
intima, lungs and kidneys. Petechial haemorrhages 
were present in the visceral pleura in both cases, and 
in the tentorium cerebelli and superior mediastinum 
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in one. In one case there were slight effusions in 
the coelomic cavities, the largest being 1 ounce, and 
peritoneal; the spleen was enlarged and there was 
slight bronchopneumonia. 


The information given in reported fatal cases was 
very scanty. Pallor was mentioned in all, and 
jaundice, splenomegaly, or multiple small haemorr- 
hages in some. 


Weights of body and organs. The weights of the 
body, thymus and heart were within the normal 
limits. In one the weight of the spleen (35 gm.) 
was above the maximum normal and the liver weight 
was very high (227 gm.), but not above the maximum 
normal for full-term infants at birth. 


Microscopical appearances 


HAeEmopoiegsis. In both cases there was a paucity 
of erythrocytes in the tissues examined. In one case 
excessive haemopoiesis of the liver was slight, chiefly 
leucopoietic, and shown by a few small groups of 
cells and diffusely scattered cells, most of which 
were in sinusoids. The predominant cell was the 
haemocytoblast, but there were many myelocytes 
and fewer leucocytes. Primary erythroblasts were 
scanty, normoblasts very scanty and megaloblasts 
absent. There were a very few megakaryocytes. 
In the spleen in this case haemopoiesis was also 
excessive and chiefly leucopoietic and shown by a 
diffuse infiltration with promyelocytes, myelocytes 
and leucocytes and many small groups of haemo- 
cytoblasts, while primary erythroblasts and normo- 
blasts were very scanty and megaloblasts and 
megakaryocytes absent. In a kidney there was a 
small group of haemocytoblasts and early primary 
erythroblasts; erythropoiesis of this character is 
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17.—Congenital anaemia. 
Increase of megakaryocytes. 
x 200. 


Fic. Marrow of femur. 


Haem. and eosin. 


abnormal] in this site. In the mesenteric, iliac and 
cervical lymph glands there was excessive leuco- 
poiesis and, in a cervical gland, a megakaryocyte, 
In the haemopoietic marrow of a femur there was 
evidence of hyperplasia in that haemocytoblasts, 
myelocytes and megakaryocytes (fig. 17) were 
relatively more abundant than normally. There 
were foci of primary erythroblasts of all stages, but 
secondary erythroblasts, consisting of normoblasts 
and late megaloblasts, were very scanty. In the 
other case haemopoiesis was slightly excessive in the 
liver (fig. 18). There was leucopoiesis in the portal 





Liver. Excessive 
Haem. and eosin. 155. 


Fic. 18.—Congenital anaemia. 
amount of haemopoiesis. 


systems, and within the lobules a slight diffuse 
scattering of haemopoietic cells chiefly within the 
sinusoids. Haemocytoblasts predominated and 
promyelocytes, myelocytes and leucocytes were in 
about equal number to the erythroblasts so that 
leucopoiesis was relatively increased. Most erythro- 
blasts were primary, but a few were normoblasts or 
late megaloblasts. One megakaryocyte was seen. 
In the spleen haemopoiesis was markedly excessive 
and the Malpighian bodies were obscured (fig. 19). 
There was as much leucopoiesis as erythropoiesis. 
Among the erythroblasts normoblasts were few and 
megaloblasts absent. There were no megakaryo- 
cytes. A lung showed a focus of leucopoiesis in 
the peribronchial tissue. In the marrow of a rib 
haemocytoblasts appeared unusually numerous. 


In ten cases reported with necropsies in the 
literature there was excessive haemopoiesis in the 
liver and spleen in all and in some other tissues in a 
few. In the cases of Pasachoff and Wilson (1931), 
Abbott and Abbott (1935), and Tow (1937) it was 
chiefly leucopoietic and poor in erythroblasts. This, 
as in my cases, was significant of a hold up in the 
development of the erythron. 


OTHER TISSUES. In both cases there was haemo- 
siderosis of the hepatic cells. In one there was 
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fatty degeneration of the hepatic cells while in the 
other they showed albuminous degeneration and 
those near some of the centres of the lobules were 
dropsical. The Kupffer cells were large, con- 
spicuous and contained much diffuse or globular 
iron pigment. This, and the number of erythro- 
phages was not abnormal. Haemosiderosis of the 
spleen was shown in both cases by diffuse, granular 
or globular haemosiderin in very numerous 
reticulum cells and fewer sinus cells. In one 
the capsule and trabeculae showed a few 
small patches of iron impregnation which 
stained deeply with Ehrlich’s haematoxylin. 
In a rib in one case the zone of provisional 
calcification of cartilage was normal, but 
the adjacent metaphysis showed unusually 
numerous trabeculae of calcified cartilage 
upon which only shallow seams of bone, or 
in places no bone at all, had been laid down. 
This change was commonly found in 
hydrops foetalis. 


Differential diagnosis 


Congenital syphilis. Anaemia is not un-) © 
common in congenital syphilis, and Stuhl es 
(1906) and Alexandrowski (1916) have 
reported cases in which it was very 
marked and not unlike that in congenital 
anaemia. 

Other forms of anaemia in the newly born. Anaemia 
may follow pyogenic infections, but the relationship 
between the infection and anaemia should easily be 
recognized clinically. It is usually mild and not 
associated with jaundice, a familial history, marked 
erythroblastaemia or a lack of regeneration of the 
blood. An excess of megakaryocytes in the 
marrow, such as occurred in some of the cases of 
congenital syphilis already described, has been 
reported in the literature in anaemia following 
sepsis, but it was found also in one of the cases of 
congenital anaemia. 

Anaemia, such as the anaemia of prematurity, 
may be due to iron deficiency. It is mild and 
hypochromic and associated with maternal anaemia, 
but not with a marked erythroblastaemia or a lack 
of regeneration of the blood or with jaundice, 
except possibly icterus neonatorum. 


Definition of type Ill 


Type III (congenital anaemia) is found in infants 
which always survive the first three days, and is 
shown by pallor and anaemia which are present at 
birth or appear in the first three weeks. Jaundice is 
common, but relatively mild, and oedema is always 
absent at birth and usually absent later. There is 
no change peculiar to the type and not found in other 
diseases. No change is constant except anaemia. 
The definition is based upon the exclusion of other 
forms of neonatal anaemia and the presence of one 
or more of the following characteristic but inconstant 
features: a familial history; excessive haemopoiesis, 
erythroblastaemia and leucocytosis or, in infants 
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dying between the third and fourteenth days, a 
defective development of the later stages of the 
erythron and the absence of erythroblastaemia; 
splenomegaly; haemosiderosis of the liver. 

Type III differs from I chiefly in that in the latter 
death is the rule and occurs in utero or within the 
first thirty-six hours and general oedema and lipoid 
infiltration of the suprarenal cortex are usually 
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Fic. 19.—Congenital anaemia. Spleen. Excessive amount of 
haemopoiesis. Haem. and eosin. 250. 


present. Type III differs from II in that pallor is 
marked compared with the mildness of the jaundice 
in type II and cerebral jaundice does not occur. 


Discussion of erythroblastosis 


Evidence of the identity of the nature of the 
disease in the three types is shown by the frequent 
presence of more than one type in different members 
of the same family and by certain common clinical 
and pathological features. The differences between 
the types probably depend chiefly upon differences 
in the severity of the disease and the age at its onset. 


The occurrence of icterus gravis in one or more 
siblings and of hydrops foetalis in another or others 
has been described by Seulen (1835), Smith (1875), 
King (1908), Plaut (1927), Bock (1930), Salomonsen 
(1931), Diamond, Blackfan, and Baty (1932), de 
Lange (1932), and Wolfe and Neigus (1940). De 
Lange (1932) described icterus gravis in one twin 
and hydrops foetalis in the other. The occurrence 
of icterus gravis in one or more siblings and of 
congenital anaemia in another or others has been 
described by Diamond, Blackfan and Baty (1932), 
de Lange (1934), Abbott and Abbott (1935), 
Bernheim-Karrer (1936-7), Wolfe and Neigus (1940) 
and, in one particular family, by Buchan and 
M‘Gibbon (1906), Buchan and Comrie (1909) and 
M‘Gibbon (1912-13). Wolfe and Neigus (1940) 
reported congenital anaemia in one twin and icterus 
gravis in the other. Pasachoff and Wilson (1931, 
1935) described congenital anaemia in one infant 
and hydrops foetalis in two siblings born later. 

Clinically erythroblastosis of type II occasionally 
passes into type III with lessening or disappearance 
of the jaundice and increase of pallor. 
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Pathological similarities between the types are as 
follows: Jaundice sometimes occurred in type I 
and III, although seldom in type I. Oedema and 
effusions were usual in type I, but occasionally 
occurred in a lesser degree in the other types. An 
abnormality in haemopoiesis, with anaemia and 
excessive blood formation in the liver and other 
tissues was present in all cases of type III and in 
most cases in the other types. Haemosiderosis of 
the liver was very common in all types. The capsule 
and trabeculae of the spleen in some cases of all 
types showed iron impregnation. Splenomegaly 
‘was very common in all types. An abnormality in 
‘endochondral ossification was very common in 
type I, it was present in one case of type III and 
there was evidence that it occurred in two cases of 
‘type II reported in the literature. Increase of 
reticulin or fibrosis in the liver was common in type | 
and it occurred in a few cases in type II. 


Little need be said here concerning the etiology. 
The familial incidence shows that the disease depends 
upon an hereditary factor. The effect of this is 
chiefly upon the hepatic and haemopoietic tissues. 
The effect on the liver was shown by either areas of 
necrosis or loss of hepatic cells, increase of reticulin 
or frank diffuse fibrosis, retention of bile in inter- 
cellular canaliculi or in liver cells, or possibly fatty 
degeneration. Fatty degeneration is a _ change 
commonly found in anaemia, but in one case of 
type I and four of type II it was not associated with 
apparent anaemia or histological evidence of ab- 
normal haemopoiesis. In three of these four cases 
of type II, however, haemosiderosis of the liver 
suggested that anaemia had been present or that it 
was unaccompanied by regenerative hyperplasia of 
primitive blood cells. The fatty degeneration of the 
liver in one case of type III and the albuminous and 
dropsical degenerations in the other might well 
have been due to the anaemia present. One or 
more of the changes mentioned above, excluding 
fatty degeneration, was present in ten of thirteen 
non-macerated cases of type I, all twenty-five cases 
of type II, but in neither of the two cases of type III. 
In the ten cases of type I there was an increase of 
reticulin which amounted to a diffuse fibrosis in two. 
It was associated with proliferation of pseudobile 
canaliculi in five and bile thrombi in intercellular 
canaliculi in seven, in five of which bile was also 
present in hepatic cells. In twenty of the twenty- 
five cases of type II in which the liver was examined 
there were bile thrombi in intercellular canaliculi. 
The thrombi were associated with bile in hepatic 
cells in twelve, with foci of loss of hepatic cells in 
one, foci of necrosis or of loss of hepatic cells in 
two, and an increase of reticulin in two; in one of 
these two there was also fibrosis of the portal systems. 
In the five cases without bile thrombi there were 
foci of necrosis of hepatic cells in one and an 
increase of reticulin in another, but four showed 
fatty and one albuminous degeneration. The 
jaundice in many cases was undoubtedly toxic, that 
is to say, due to hepatic damage. This was shown 
by a biphasic van den Bergh reaction being usual in 
type II, and by the presence of bile in intercellular 


canaliculi or in hepatic cells in some cases of types | 
and Il. There are no reported data concerning the 
van den Bergh test in type I. Accumulation of bile 
in the liver is not a change recognized in cases of 
jaundice of definitely haemolytic origin. It occurred 
in all the non-macerated cases of type I in which 
there was macroscopic jaundice and in all but five 
of twenty-five cases of type II; in the remaining five 
cases One or more of the other hepatic changes 
mentioned above were present. In cases of type III 
with jaundice the van den Bergh reactions reported 
have been indirectly positive alone; such a reaction 
occurs in jaundice of definitely haemolytic origin, 
but would be expected in mild toxic jaundice if the 
liver cells were less able than normally to liberate 
free bile pigment from that combined with protein. 

The effect upon haemopoiesis was shown chiefly 
by anaemia, excessive numbers of erythroblasts in 
the blood, haemosiderosis of the liver and excess of 
haemopoietic tissue. In three cases of type Il 
haemosiderosis was present without signs of an 
abnormality of haemopoiesis, but such an abnor- 
mality might have been present earlier in the illness. 
One case of type I and another of type II] showed 
no evidence that haemopoiesis was or had been 
abnormal. Blood counts would have demonstrated 
normality more accurately than histology, there are 
reports in the literature of normal blood counts in 
a few cases of type Il. The disturbance of haemo- 
poiesis varied in different cases both in my series 
and in the literature, not only in gravity but in 
character. Consequently the resulting anaemia was 
in some cases megaloblastic, in others normoblastic 
and in others leuco-erythroblastic, leucocytosis being 
associated with haemocytoblasts and myelocytes in 
the blood. It was sometimes accompanied by 
marked regeneration, as shown by an excessive 
amount of haemopoietic tissue and a marked 
erythroblastaemia; in a few cases of type II re- 
generation had corrected the anaemia, but erythro- 
blastaemia persisted. In other cases, especially fatal 
cases of congenital anaemia, there was a defective 
development of the later stages of the erythron and 
no excess of erythroblasts in the blood. This lack 
of regeneration probably resulted from exhaustion 
of hyperplastic haemopoietic tissue and was not the 
primary cause of the anaemia. 

Weiner, Levine, Landsteiner, and others (Levine, 
1941) showed that most cases of erythroblastosis de- 
pend upon the Rhesus or Rh factor. This is an agglu- 
tinogen, independent of other agglutinogens, which 
is present in the blood of 86 per cent. of the popula- 
tion, but in only 8 per cent. of mothers of infants 
with erythroblastosis. They suggest that the foetus 
inherits the factor from a Rh-positive father and 
that a Rh-negative mother is immunized by the 
foetal blood, anti-Rh bodies being formed within 
her blood. These antibodies are presumed to filter 
through into the foetus and cause haemolysis. 
Other group differences have been found to explain 
erythroblastosis in infants of Rh-positive mothers. 
To explain a few cases recorded in the literature in 
which anaemia was absent or slight shortly after 
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birth as shown by erythrocyte counts of over four 
million per c.mm. and absence of erythroblastaemia, 
but in which typical congenital anaemia developed 
later, it would be necessary to postulate either an 
increased titre of antibody in the mother after de- 
livery and a transmission by the milk, or a greater 
facility of transmission by the milk than by the 
placenta. Boorman et al (1942) have noted that 
the titre is low soon after delivery but rises to a 
maximum between seven and twenty-one days later. 
Regeneration of the blood with reticulocytosis and 
erythroblastaemia, haemosiderosis of the liver, 
and in many cases an indirect van den Bergh reaction 
suggest that the anaemia of erythroblastosis is 
haemolytic. A relationship between — erythro- 
blastosis foetalis and Rh or other group differences 
between the mother and foetus is proved and the 
differences could account for the anaemia. The 
alteration in bile formation and the cellular damage 
present in the liver in many cases could be explained 
as an effect of the union of anti-Rh bodies from the 
blood and Rh fixed to hepatic cells. The cerebral 
changes possibly have a similar cause but, as has 
been mentioned with the description of these 
changes, they might be secondary to hepatic dis- 
ease. Localization of Rh in ganglion cells might 
explain the degeneration or necrosis of these cells 
in nuclear jaundice, whereas localization in the 
walls of vessels might account for the focal necroses 
observed in some cases of icterus gravis. Cerebral 


jaundice is probably due to an increase of per- 


meability of capillary walls secondary to the cellular 
damage in the brain. It does not appear possible 
at the present time to-ascribe the general oedema, 
lipoid infiltration of the suprarenal cortex and 
increase in size and number of islets of Langerhans 
observed in hydrops foetalis to a direct effect of 
Rh or other group differences between the moiher 
and foetus. The erythroblastosis that may occur in 
association with congenital syphilis or diseases 
leading to mechanical interference with the circula- 
tion is possibly also due to group differences but the 
serological aspect of such cases has not been investi- 
gated. It is known that erythroblastosis appears 
in a proportion only of Rh-positive foetuses whose 
Rh-negative mothers contain in their blood anti-Rh 
bodies. By increasing the permeability of the pla- 
centa to Rh and Rh-antibodies these diseases could 
increase the incidence of erythroblastosis. 


Summary 

Fifty-two fatal cases of erythroblastosis foetalis 
have been examined, particularly from the aspect of 
morbid anatomy. They have been grouped into 
three types. These correspond to those recognized 
as hydrops foetalis, icterus gravis and congenital 
anaemia, but they include a few atypical cases in 
which the change giving the name to the type is 
slight or absent. Evidence that the three types are 
merely varieties of a single disease is given by refer- 
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ence to the frequent occurrence of more than ons 
type in siblings. The pathological changes have 
been described and compared with those recorded in 
the literature. The changes were variable in in- 
cidence and degree and none was found constantly. 
Lipoid infiltration of the suprarenal cortex was 
common in type I and does not appear to occur in 
other diseases. Nuclear jaundice and jaundice of 
the renal medullary pyramids, and foci of necrosis 
of the white matter occurred in type II and have 
been found in no other disease. When these changes 
were absent the acceptance of any case as an instance 
of the disease and of one of its types depended upon 
the presence of other inconstant features and the 
exclusion of other diseases which may produce them. 
The cause of erythroblastosis foetalis is discussed. 


Thanks are due to Prof. H. M. Turnbull for help 
in preparation of these articles and to Prof. S. P. 
Bedson for advice. 
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EME. FOR THE PREVENTION OF CROSS 
INFECTION IN CHILDREN’S WARDS 


N. M. JACOBY, M.D., M.R.C.P. 
Registrar to Children’s Department, Guy’s Hospital; Physician, E.M.S. 


Cross infection is a major problem in the manage- 
ment of childrens’ wards. In infancy it frequently 
proves fatal, and in older children lengthens the 
period of hospitalization, or may even, as in rheu- 
matic fever and nephritis, adversely affect the prog- 
nosis. The sources of cross infection are twofold: 
from patient to patient and ward staff to patient. 
The transmission of the infection may be by three 
routes, inhalation, ingestion and implantation. The 
scheme here described is designed to guard against 
these dangers as far as is possible. 

The experiment was carried out over a period of 
One year in a new childrens’ ward, at the County 
Hospital, Pembury. A plan of the ward, fig. 1, 
shows that it is divided into either single rooms or 
small wardlets, all except one facing south, and 
opening by wide doors on to a covered balcony. 
There is adequate provision of sterilizers, sluices, 
kitchen space and milk room. Unfortunately there 
is nO running water in any of the rooms, and wash- 
basins could only be provided in the corridors 
owing to wartime difficulties. 

It will be noted that the eastern section of the 
ward, consisting of five small single rooms, steri- 
lizing room, sluice and bathroom, is separated from 
the rest of the ward, except through swing doors at 
the eastern end of the main corridor. In the centre 
of the south side there are two further small single 
rooms (A and B) with their own sluice, forming 
another semi-isolated unit. In the wardlets the 
maximum number of beds is six, and the minimum 
distance between beds 4 feet. 

The experiment done in this ward, was conducted 
as follows :— 


1. Distribution of cases. In order to prevent 
cross infection from patient to patient, great care 
was taken over placing each child. On admission 
all cases were classified and distributed as follows: 


Crass 1. Infants up to eighteen months of age, 
who had no infection of any kind, e.g. feeding 
difficulty, pyloric stenosis, erythroblastosis foetalis, 
congenital deformities. These infants, who suffer 
most from cross infection, were given the highest 
priority in bed isolation. They were admitted to the 
single rooms at the eastern end of the ward, where 
no case of known or suspected infection was ever 
allowed. 
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CLAss 2. Infants up to eighteen months of age, 
who although suffering from an infection which 
excluded them from class | are themselves equally 
susceptible to cross infection, e.g. pemphigus, 
impetigo, eczema, congenital syphilis, ophthalmia 
neonatorum. These infants were admitted to the 
single rooms A and B. 

CLAss 3. Children over the age of eighteen 
months suffering from non-infectious disease, e.g. 
rheumatic fever, chorea, nephritis, diabetes, epi- 
lepsy. These children were admitted to the larger 
wardlets (four to six bedded) from which all other 
classes were rigidly excluded. 

CLAss 4. Children of all ages suffering from in- 
fectious diseases, e.g. tonsillitis respiratory infection, 
alimentary infection, otitis media. These cases 
were admitted to the small wardlets, keeping one 
type of disease in each wardlet as far as possible. 

Cass 5. Children of all ages suffering from 
tuberculosis. These cases were admitted to the 
large wardlet at the western end of the ward. This 
room was originally designed as a solarium, and 
was well suited for the treatment of tuberculosis. 


In practice, patients were frequently moved from 
One room to another in order to accommodate the 
various classes, which varied in size all the time. 
Thus, except for the small single rooms and the 
tuberculosis wardlet, rooms were not specifically 
earmarked for clean or infectious cases, but the two 
were not mixed in the same room. It is obvious, 
however, that with a scheme such as this there will 
be occasions when although there are empty beds in 
the ward, further cases cannot be admitted unless 
they are of the particular class for which there is a 
vacancy. This small loss of bed accommodation is 
probably more than compensated for by shortening 
the stay of cases in hospital, and not having to shut 
the ward because of cross infection. 


2. Nursing. The quantity and quality of the 
nurses is of paramount importance. The war made 
it impossible to get sufficient nurses, though there 
was an average of ten on day duty and four at night. 
On account of * off duty’ sickness and lectures, 
there was rarely this number at any one time. The 
infants were nursed by the sister, staff nurse and 
senior probationers only. The other cases were 
divided amongst the less senior nurses, who each 
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Fic. 1.—Scale plan of ward. Figures in each wardlet 
indicate the number of beds it contains. Door and 
window arrangements are shown for wardlets only. 
The unlabelled rooms are for administrative staff. 


had sole charge of a certain number, depending on 
her seniority. As far as possible no nurse was given 
charge of ‘clean’ and infected cases at the same 
time. 


3. Masking. All doctors, nurses, students, 
cleaners, visitors and anyone else who wished to 
enter a ward was required to wear a gauze mask 
covering nose and mouth. The masks were worn 
once and then sterilized. 


4. Barrier nursing. Infectious cases were nursed 
on full barrier precautions. In all other cases 
reasonable precautions were taken to prevent spread 
of infection by the ward staff. Children who were 
not continuously in bed were not allowed to leave 
their rooms. 


5. Preparation of food. The infants’ feeds were 
prepared by the sister or staff nurse using full 
aseptic technique. The bottles were stored in a 
refrigerator until required. No precautions, other 
than those in general use in the hospital, were taken 
over the food of the older children. 


6. Visitors. Visitors were discouraged and re- 
duced to a minimum. They were not allowed in 
the wardlets except in the cases of grave illness. No 
child under fourteen years of age was allowed to 
Visit. 

7. Specific infectious fevers. Owing to local 
conditions, only cases of diphtheria and scarlet fever 
could be admitted to thé isolation hospital. Children 
developing any other specific infectious fever had to 
remain in the ward. The procedure adopted in such 
circumstances was to close the wardlet immediately 
concerned and give passive immunity (if a prepara- 
tion existed) to the contacts. The rest of the ward 
remained in full operation. 


Results 
TABLE I 
CASES DEVELOPING CROSS INFECTION 











| | 
| Deaths 
a, No. | Mortal- 
= at — Cross | Per => ity rate, 
> in- | cent. op per 
— oa fected | dutien cent. 
1 | @ 2 4-3 ; 2-15 
2 27 ] 3-7 1 3-7 
3 85 6 7 0 0 
a | Of 7 > 5:2 0 0 
5 | 13 | 2 | 154 0 | 0 
Total. . | 268 16 6 2 0-75 

















Table I shows the incidence of cross infection in 
each class. The best results were obtained in 
classes | and 2, and this is not surprising as they 
were given the best nursing and bed isolation. It is 
gratifying to find that the highest degree of protec- 
tion is provided for the children who suffer most 
from cross infection, as is shown by the fact that of 
the three cases that did occur, two proved fatal. 
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The highest incidence of cross infection was 
amongst the tuberculous children, and this is readily 
explained by the fact that they occupied the largest 
wardlet, and stayed in hospital for very long periods. 

The total incidence at 6 per cent. appears to be of 
a low order compared with 18-9 per cent. (Wright, 


1940), and 11 per cent. for diarrhoea alone (Evans, 
1942). 


TABLE II 


TYPE OF DISEASE CONTRACTED BY 
CROSS INFECTION 
Streptococcal tonsillitis ; 
Gastro-enteritis (non-dysenteric) 
Dysentery ae Sa 
Specific fevers— 
Diphtheria 
Measles 
Rubella 
Glandular fever 
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Table II shows the type of disease contracted by 
cross infection. The source of infection in most 
cases could not be traced, but one case of dysentery 
was due to a ward cleaner (subséquently found to be 
a carrier) feeding a child, contrary to regulations. 
The case of diphtheria was contracted from a nurse, 
and the glandular fever from a house officer. The 
cases of measles and rubella both developed within 
their respective incubation periods after admission. 
It is almost certain that they were not true cases of 
cross infection, but were developing the disease on 
admission. 


TABLE III 


MONTHLY INCIDENCE OF CROSS INFECTION 
COMPARED WITH MONTHLY PATIENT DAY 
MAINTENANCE 





Jan. Feb. Mar. Apr. May Jun. 
Patient day main- 
tainence P 914 812 630 677 699 750 
No. of cases cross 
infected .. - 2 l I I | 0 
July Aug. Sept. Oct. Nov. Dec 
Patient day main- 
tainence : 809 955 810 684 737 813 
No. of cases cross 
infected .. a | 2 3 2 I 1 


Table III shows there was no marked seasonal 
incidence, but that a small number of cases occurred 
each month. There is also no definite relationship 
between ‘ patient day maintenance ’ and the number 
of children infected. It would thus appear that the 


scheme was as effective when the ward was fully or 
partially occupied. 


Conclusions 

The most important factor in preventing cross 
infection in a childrens’ ward is bed isolation. 
Infants should always have separate rooms, but it is 
equally important that blocks of these rooms should 
be specifically allocated for ‘clean’ and infected 
infants. If possible, the blocks of rooms for each 
type should not be adjacent. For older children it is 
probably undesirable to have them in separate rooms. 
Though it would prevent cross infection, the 
psychological effects of solitary isolation are bad. 
The solution would appear to be in having a large 
number of small wardlets, mainly two bedded, the 
largest should not contain more than four beds. 
Into each wardlet there should be allowed only 
children suffering from the same class of disease. 

On admission every case requires careful classifica- 
tion, and in this respect it would probably be useful 
to have a small number of single * admission rooms’ 
where doubtful cases could be temporarily placed. 
There is no need for all cases to go through these 
rooms, and if they did, the bed wastage would be 
greatly increased. 

Second only to bed isolation in importance is the 
nursing staff. This should be large and competent. 
There should be a ratio of one nurse to two patients 
on day duty, and one to five at night. 

Efficient face masking is essential. The present 
type of mask is not ideal, and probably a tight fitting 
rubber and gauze one could be devised, thus 
abolishing droplet infection from staff to patient. 

If in the future childrens’ wards are to be made 
safer than has generally been the case in the past, close 
attention will have to be paid to their architecture, 
and the staffing with nurses must be on a generous 
scale. Moreover, the number of beds for children 
will have to be increased. These facts will add to 
the cost of building and maintenance, but the saving 
of life will justify it. 


Thanks are due to Sister M. Wilcock and many 
Guy’s nurses, without whose co-operation this 
experiment could net have been carried out; also 
to the Medical Superintendant, Dr. E. D. Grasby 
for allowing the ward to be used. 
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CASE REPORTS 
ENCEPHALO-MENINGITIS DUE TO PNEUMOCOCCUS TYPE 1 


BY 


MARY J. WILMERS, M.D., M.R.C.P. 
Registrar to Children’s Department, King’s College Hospital 


Cases of acute meningitis associated with encepha- 
litis have been described by Banks and McCartney 
(1942). In their series of ten cases there was one 
recovery; in the remaining nine cases the distinctive 
clinical picture was confirmed by the post-mortem 
findings. The following case of primary pneumo- 
coccal meningitis resembles the cases described by 
Banks and McCartney so closely clinically that it 
seems reasonable to make the diagnosis of encephalo- 
meningitis, although as the child recovered definite 
confirmation is lacking. 


Case history 


G.R., male, aged 4 years 11 months, was admitted 
on 2/1/43 at | p.m. in a semi-conscious condition. 
The illness had started on the night of December 
29-30 when the child became delirious. The 
following day he was feverish, and the day after 
this complained of left-sided earache. The mother 
stated that there was redness and swelling of the 
left lower eyelid spreading to the nose and that 
there was photophobia. On the day before ad- 
mission swelling of the eyelid had disappeared, but 
the child complained of pain in the neck. On the 
day of admission he had been noticed to be unduly 
quiet, and to * tremble’ when moved. He had not 
vomited at all, but had been constipated throughout 
the illness. 

Condition on admission. T. 104-8° F.; P. 136; 
R. 40. The child was pale, semi-comatose, with 
slight head retraction and a meningeal stare. There 
were no petechiae on the body and nothing abnormal 
was found in the cardio-vascular system, respiratory 
system, abdomen, ears, or throat. There was 
marked stiffness of the neck with positive Kernig’s 
sign. The pupils were dilated, the tendon reflexes 
normal; plantar responses were flexor and the 
abdominal reflexes were present. A lumbar punc- 
ture was performed. The fluid was under pressure 
and faintly turbid. The turbidity was due to 
enormous numbers of pneumococci (see table). 
Treatment was started immediately with sulpha- 
pyridine, | gm. four-hourly by mouth. _ He received 
5:5 gm. of sulphapyridine in the first 24 hours (for 
details, see table). 

Progress. The temperature fell gradually to 
normal at 10 a.m. on 4/1/43; the pulse, however, 
remained high and there was no corresponding 
clinical improvement. The child was more deeply 
comatose than on admission, and there was extreme 
restlessness which was not controlled by lumba 


puncture, nepenthe 5 minims or paraldehyde in 
60-minim doses by mouth. During the day the 
temperature rose to 104° F., pulse 190. Nasal feeding 
became necessary and sulphapyridine had to be 
given by intramuscular injection, 1 gm. four-hourly. 
In the cerebrospinal fluid obtained on this day 
relatively few pneumococci were seen (for details, 
see table). 

On 5/1/43, though restlessness was controlled 
with a big dose of paraldehyde, 120 minims by 
mouth, there was no improvement. Coma was 
profound. The temperature reached its highest 
peak, 105-4° F. with uncountable pulse that evening, 
and the child had a generalized convulsion. Lumbar 
puncture was carried out at 12 noon and 9 p.m. with 
the idea of relieving pressure. In each specimen of 
cerebrospinal fluid only a few intracellular pneu- 
mococci were seen and cultures were sterile. 

The child’s condition was so bad that it was 
decided to give no injections of sulphapyridine 
during the night, and after one further dose at 
10 a.m. on 6/1/43 it was discontinued altogether. 
He had been given 19°5 gm. in 92 hours (for details, 
see table). On 6/1/43 the child appeared moribund, 
T. 104° F., R. 90 and stertorous, pulse uncountable. 
The abdomen was distended, the face sunken, grey 
and cyanosed. There was conjunctivitis and iritis 
of the left eye and the left pupil was smaller than the 
right. It was felt that his condition was now 
hopeless. However, during the afternoon he began 
to improve. By the evening the abdominal disten- 
sion had disappeared, his temperature was only 
100-4° F., pulse 160, respirations 40, quiet and 
regular. From then onwards his progress was 
steady, though very slow. Lumbar puncture done 
that evening showed a normal pressure of 100— 
120 mm. water. The fluid was again sterile and for 
the first time no organisms were seen in direct 
smear. On 7/1/43, though comatose, he responded 
slightly to stimulation. By the evening of 8/1/43 
he was conscious and able to drink from a spoon. 
He had been in coma for six days. 

He continued to run an irregular temperature 
until 13/1/43 when it settled to a base line of about 
100° F., becoming normal in another week. On 
10/1/43 he was noticed to have left facial weakness 
and his left pupil was larger than the right. On 
17/1/43 weakness of the left sixth nerve (internal 
strabismus) was noted. His tendon reflexes and 
cutaneous reflexes were normal except that both 
knee-jerks were absent and remained so. He did 
not begin to talk until 20/1/43—up till that time he 
said only ‘ Mummie’ and signified ‘ Yes ’ and ‘ No’ 
by nodding and shaking his head. About 22/1/43 
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comatose 


Comatose 
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8 p.m.,4 oz. 


Comatose 


Apparently 
moribund 


Better: 
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mouth in 


evening 
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granular 
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crystals 
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crystals 
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Left 7th 
nerve palsy: 
left pupil 
larger than 
right 


Tempera- 
ture settled 


Left 6th 


nerve palsy. 


Absent 
knee-jerks. 
Left pupil 
larger than 
right. 

Left 6th 


| and 7th 


normal. 


| Deaf in 


both ears. 


| Sitting up 
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he complained of difficulty in hearing, particularly 
in his left ear, and by 1/2/43 was completely deaf. 
He made no attempt to sit up until 6/2/43, and even 
then seemed to have great difficulty in holding up 
his head. By the time he was discharged on 13/3/43 
he was up and walking a few steps, his squint and 
facial weakness had completely disappeared and 
his pupils were equal. The knee-jerks were still 
absent. He had complete bilateral eighth nerve 
deafness which seems to be permanent. His 
intelligence appeared rather above average for his 
age, although in the last few weeks he had spoken 
progressively less. 

Otologist’s report. Does not respond to loud 
sounds. No definite palatal sound in voice which 
might be expected in early stage of cochlear deafness. 
No after-nystagmus noticed on syringing ears with 
water at 80°F. suggesting absence of vestibular 
function. Probability that neuro-labyrinthitis has 
left him with no function in either labyrinth. 

When seen in out-patients on 8/4/43 he was well 
but completely deaf. He still had absent knee-jerks, 
but no other neurological signs. 


Discussion 

The most striking clinical feature in this case was 
the profound coma associated with high temperature 
and rapid stertorous breathing coming on after 
initial improvement, and when the meningitis as 
judged by the cerebrospinal fluid was already be- 
ginning to respond to sulphonamide. The coma 
lasted for six days and was complete. 

Recovery was very slow, but no Parkinsonian 
symptoms, such as occurred in the case described by 
Banks and McCartney, were noted. Various 
neurological signs, however, developed. Irregular 
pupils were already noticed during the stage of 
coma, left seventh nerve weakness, left sixth nerve 


palsy, and left, then right eighth nerve deafness 
came on in that order after return to consciousness. 
The knee-jerks were also lost, which suggests the 
possibility of focal myelitis as well as encephalitis. 

All the neurological signs subsequently disappeared 
except the bilateral eighth nerve deafness and loss 
of knee-jerks, which appear to be permanent. 

A further point of interest is the erratic response 
to sulphapyridine :— 

The total amount of sulphapyridine given was 
19-5 gm. in four days, which is rather less than the 
doses recommended by Banks (1939) for meningo- 
coccal meningitis. Banks found the sulphapyridine 
levels in the blood after 24 hours to be between 
4-3 and 12-1 mgm. per 100 c.c. with an average 
figure of 7°9 mgm. per 100 c.c. In this case the 
blood level was 10 mgm. per 100 c.c. on the third 
day of treatment and rose to a maximum of 35 mgm. 
per 100 c.c. in the blood and 24 mgm. per 100 c.c. in 
the cerebrospinal fluid on the fifth day. Apart 
from cyanosis and the transient appearance of 
albumen, red blood cells and casts in the urine no 
toxic effects were noted which could be ascribed to 
the high concentration of sulphapyridine in blood 
and cerebrospinal fluid. 


Thanks are due to Dr. R. D. Clay who estimated 
the sulphapyridine in blood and C.S.F. by a micro- 
modification of Bratton and Marshall’s method, and 
to Mr. T. Cawthorne, F.R.C.S. for the otologist’s 
report. 
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FAMILIAL SPASTIC PARESIS WITH STRABISMUS 


BY 


M.. P. CROWE, F.R.C.P1., D.P.D., T.D.D. 


Deputy Medical Officer of Health, Dublin 


This article describes a condition which, occurring 
among the five children of a family, seems of suffi- 
cient interest to merit publication. Two of these 
children were first seen at routine school medical 
inspection, and on learning that the remaining three 
children were somewhat similarly affected, a visit 
was made to their home and the following facts 
ascertained. 


Their births were normal, no instruments being 
used: the present disabilities were noticed in early 
infancy, but since then have shown no tendency to 
spread. Otherwise there is nothing abnormal in 
their history. Clinically the five children show 
varying degrees of muscular weakness, confined to 
their lower limbs: the resulting incapacity permits 
three of the children, AX, aged 17 years; CX, 
aged 13 years; and DX, aged 11 years, to move 
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about in a slow ‘ shuffling’ manner; BX, aged 
6 years, can only propel herself by holding on to a 
chair, whereas the youngest, EX, aged 7 years, 
cannot stand by herself and is the most seriously 
affected. 

Muscle tone is decidedly spastic in the lower 
limbs of the five children: all have markedly in- 
creased knee and ankle jerks, together with increased 
ankle clonus, but only in AX could a definite plantar 
extensor response be obtained. All show varying 
degrees of * scissors’ gait, the posture being most 
marked in EX (fig. | and 2). 

Club foot is marked in the case of BX and EX, 
while it had been also present in AX but was 
rectified by surgery. 

Different degrees of hypermetropia, accompanied 
by loss of vision, exists in each child and strabismus 
is present in four, i.e. AX (left external strabismus), 
CX (right internal strabismus), and DX and EX 
(left internal strabismus). Visual acuity is about 
6/12 in each case. 

Sensation generally, and upper limbs, are normal. 

Mentally they are about two years behind the 
average child of their age. 

Their parents have always enjoyed good health 
and suffer from no defects. They are not related: 
no record of any deformity in either of their families 
can be elicited. Mr. X (father) at present does 
heavy manual work and Mrs. X (mother) is busily 
engaged looking after her five children: she had 
three miscarriages, one before birth of first child, 
one between second and third, and one following 
the last child. 


The blood Wassermann reactions of parents and 
five children are negative. 


Discussion 


The presence of different degrees of loss of power, 
spasticity and adduction deformity of lower limbs 
in the five children of a family is described. Signs 
of an upper motor neurone lesion are present in all 
cases. This condition, first noticed in infancy and 
presumably present ante-natally, resembles the 
clinical entity described as Little’s disease, with, in 
addition, the presence of ocular manifestations. 


Conclusion 


The occurrence of the five cases in the one family 
would seem to eliminate an infective or traumatic 
etiology and their origin probably is, as described by 
Collier (1924), ‘a primary neuronic degeneration due 
to factors which are at present entirely elusive.” An 
obscure common deprivation process may exist, 
but if a genetic factor is responsible, seeing neither 
the parents nor grandparents have any similar 
defects, it would seem to be of the recessive rather 
than dominant type. As the parents are not related, 
this must be a marked coincidence. 


REFERENCE 
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DOLICHOCOLON 


AND HIRSCHSPRUNG’S DISEASE 


BY 








ALAN MONCRIEFF, M.D., F.R.C.P., and T. V. CRICHLOW, B.Sc., D.M.R.E. 


(From the Children’s Department and Radiological Department, Middlesex Hospital) 


Dolichocolon is the term given to a condition of a 
long and redundant sigmoid colon. As it occurs in 
childhood it is associated with obstinate constipa- 
tion, occasionally a sort of ‘ overflow diarrhoea ’ 
and not infrequently acute obstruction from impac- 
tion or even volvulus. In general the prognosis is 
held to be good, for as the child grows the colon 
becomes relatively the correct length. No case has 
been found recorded in which the ‘ long colon’ has 
developed into the ‘ megacolon’ as described by 
Hirschsprung. This latter is usually congenital, 
with constipation and increasing abdominal disten- 
sion. It is thought to be due to neuromuscular 
incoordination, especially in relation to the pelvi- 
rectal junction. The case here recorded is believed 
to show characteristics of both these abnormalities 
of the colon. 


Clinical details 


A. W., a male infant, was first admitted to Tindal 
House Emergency Hospital (E.M.S.), Aylesbury, on 
January 5, 1942, at the age of ten months. He was 
the first child of healthy parents who were not 
related. Birth was normal and he was breast-fed 
for four-and-a-half months, followed by a milk 
mixture with mixed feeding after six months. He 
cut his first tooth at eight months and at this age was 
taken to a medical practitioner because he had been 
constipated for six days, without pain, but associated 
with abdominal distension. There had been no 
disturbance of the bowels before this time. The 
practitioner ordered an enema twice a week, liquid 
paraffin and cascara. However, the abdominal 
distension continued and the child was admitted to 
hospital. 

Examination (first admission) showed a moderate 
degree of abdominal distension in an otherwise 
healthy child. Some vague visible peristalsis was 
seen. Nothing abnormal was felt on abdominal 
palpation. Rectal examination was normal. X-ray 
examination (fig. 1) by means of a barium enema 
showed an extra loop of sigmoid colon which passed 
over to the right side of the abdomen. The colon 
was of normal calibre. The enema was completely 
evacuated in twenty-four hours. A diagnosis of 
dolichocolon was made and treatment instituted. 
An enema was given daily for two weeks, then every 
few days and then omitted. A mixture containing 
25 minims of liquid extract of cascara daily was 
given. After six weeks in hospital he was discharged 
gaining weight with regular daily motions. 

Progress. He returned home and continued to 
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have regular bowel actions with the help of cascara 
for the next four months. Then increasing con- 
stipation necessitated the use of enemas every few 
days for two weeks. He then remained well again 
for another four months. He was now nearly 
twenty months of age. Increasing constipation 
again developed and occasional enemas kept it under 





Fic. 1. (25.1.42.) Immediately supine anterior pos- 
terior view, showing sigmoid loop extending to the 
right side, but no enlargement of the large gut. 


control until May, 1943. Then an enema became 
necessary every few days until September, 1943. 
There then occurred a period of eight days during 
which he had no action of the bowels. At the end 
of this period he was admitted to hospital, now aged 

} years. (His residence in the country had pre- 
cluded supervision during the period between the 
two admissions.) 

Examination (second admission September 14, 
1943) showed a small child with enormous ab- 
dominal distension with a girth of 28 inches. The 
abdomen was tympanitic with visible coils of gut 
but without visible peristalsis. There were dilated 
veins over the abdominal wall and the child fre- 
quently cried with pain. X-ray examination showed 
(fig. 2) enormously distended large gut with fluid 
levels. He was treated by olive oil enemas to break 
up impacted faeces and daily soap enemas. Pain 
was relieved and the abdominal girth went down to 
23 inches. X-ray examination after a barium 
enema showed the rectum and _ recto-sigmoidal 
junction to be of normal size. There was no 
obvious constriction at the pelvi-rectal junction. 
Above this point, the sigmoid colon and the whole 
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of the rest of the colon was enormously dilated, the 
sigmoid colon being most enlarged and extending 
well to the right and upwards into the epigastrium 





Fig. 2. (14.9.43.) Erect view of abdomen showing 
multiple fluid levels indicating some obstruction. 


as high as the transverse colon (fig. 3). Eight days 
after the barium enema there was still a residue of 
barium present in the colon. 

Treatment by enemas continued and by October 6, 
1943 (three weeks after admission) the abdominal 





FiG 3.—This shows a typical Hirschsprung with much 
dilation of the colon, but with normal sized rectum 
and pelvirectal junction. 


girth was 20 inches. Abdominal pain recurred at 
times and there was no spontaneous evacuation. 
Spinal anaesthetic. On October 6, 1942, a spinal 
anaesthetic was given by Dr. Sheila Anderson, who 
used 1.5 c.cm. of | in 1500 hypobaric nupercaine 
solution. Results were observed under the X-ray 
screen. Peristalsis occurred twenty minutes after 
the spinal anaesthetic (fig. 4). Some olive oil was 
given as an enema that night and the bowels opened 
next day 18? hours after the anaesthetic. Sponta- 
neous evacuations continued, twice on next day and 
the third day and then once on the fourth. day after 


the anaesthetic. Peristalsis appeared to be vigorous 
but spontaneous evacuations became infrequent. 
Within a fortnight it became necessary to give an 
enema every few days and peristalsis was only seen 
occasionally. An attempt was made to get bowel 
action by means of increasing doses of liquid extract 
of cascara in a rhubarb and soda mixture by mouth. 
But this produced pain and a very poor result as 
regards spontaneous evacuations. A second spinal 





Fic. 4.—After anaesthesia showing the enormous sigmoid 
loop and a peristaltic wave. 


anaesthetic was given on November 30, 1943, with 


3.5 c.cm. of hypobaric nupercaine. Peristalsis 
began at once but ceased after a few minutes. There 
was spontaneous evacuation of the bowels. Some 


intercurrent bronchitis now occurred and_ sul- 
phadiazine was used in treatment. Pain and visible 
peristalsis occurred intermittently but no spon- 
taneous evacuations occurred except on one occasion 
on the day before death. Cascara was omitted and 
enemas were given as required. 

Terminal episode. For about a week the child 
refused food and became increasingly toxic. There 





(Kindly made 


Fic. 5.—Post-mortem photograph. 
by Dr. P. Apperly). 
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was no vomiting. Abdominal distension increased 
and enemas produced a poor result. Death occurred 
suddenly one night. 

Post-mortem examination was made by Dr. John 
Murray. There was enormous distension of the 
whole of the colon with a large amount of semi- 
fluid faeces (fig. 5). Barium was still present. 
There were formed faeces in the rectum. There was 
no obvious organic stenosis in the large gut or 
rectum. There was marked kinking of the ascend- 
ing colon and at the recto-sigmoid junction. No 
histological examination was made. 


Summary 

The case here described began as what appeared 
to be an ordinary dolichocolon: a long, redundant 
colon with no obvious enlargement of the bowel. 
It developed into a typical megacolon of the Hirsch- 
sprung type, in which atony and constipation were 
temporarily relieved by spinal anaesthesia. It 
throws doubt upon the usually accepted good prog- 
nosis of dolichocolon and on the usually accepted 
etiology of Hirschsprung’s disease as a congenital, 
idiopathic, dilatation of the colon. 











BRITISH PAEDIATRIC ASSOCIATION 
PROCEEDINGS OF AN EXTRAORDINARY GENERAL MEETING 


\n Extraordinary Meeting of the British Paediatric 
Association was held on Saturday, December 11, 1943, 
at the Royal Society of Medicine, 1, Wimpole Street, 
London, W.1. 


Business proceedings: The President, Prof. L. G. 
Parsons (Birmingham), was in the Chair and the follow- 
ing members were present: 

Drs. J. V. C. Braithwaite, G. Bray, H. C. Cameron, 
N. B. Capon, E. A. Cockayne, W. R. F. Collis, 
A. W. Franklin, W. F. Gaisford, S. Graham, 
C. K. J. Hamilton, C. Harris, R. Lightwood, 
A. Maitland-Jones, A. Moncrieff, D. N. Nabarro, 
A. E. Naish, D. Paterson, W. W. Payne, C. B. 
Perry, C. T. Potter, W. Sheldon, R. E. Smith, 
J. C. Spence, C. W. Vining, A. G. Watkins, 
K. D. Wilkinson, T. P. Williams, D. W. Winnicott, 
W.G. Wyllie. There was 56 guests. 

Apologies for absence were received from the following 
members: Drs. J. Craig, R. C. Jewesbury, J. S. Y. 
Rogers, J. W. Scott, R. E. Steen, E. R. C. Walker, and 
J. F. Ward, also from the following guests: Sir Edward 
Mellanby, Dr. Allen Daley, Dr. Bernard Myers and Sir 
Lancelot Barrington-Ward. 

The Minutes of the Annual General Meeting held on 
May 15, 1943, were read, confirmed and signed by the 
Chairman. 

The members present noted with regret the deaths of 
two former Presidents—Dr. F. John Poynton and Dr. 
Eric Pritchard. The President paid tribute to their work 
and contributions to paediatrics and informed the meet- 
ing that letters of sympathy had been sent by the Execu- 
tive Committee to the relatives of the two families on 
behalf of the Association. 

The Secretary’s Report, as approved and received by 
the Executive Committee, was read and approved. It 
was agreed that a copy of this report should be circulated 
to all members in due course (see below). 

Next place of meeting: It was resolved that the place 
of the next meeting be left in the hands of the Executive 
Committee. 

The following recommendation from the Executive 
Committee was approved: ‘that the British Paediatric 
Association should make an anthropometric survey with 
a view to establishing standard heights and weights of 
children in different parts of the British Isles, and it was 
resolved that arrangements for making such a survey 
should be made forthwith. 


REPORT OF THE SECRETARY ON THE ACTIVITIES OF THE 
EXECUTIVE COMMITTEE. 
Since the Meeting at Llandudno in May, 1943, the 
Executive Committee has met on six occasions. 

Tuberculosis report: Joint meetings were held to discuss 

the report with representatives from the following :— 

(a) The Tuberculosis Association, who have since 
invited the association to appoint a speaker to 
give one of the opening papers at their discus- 
sion in March, 1944, on ‘ Primary Tuberculosis 
in Children under 5 years... The Executive has 
appointed Dr. Wilfrid Gaisford of Warwick. 

(b) Joint Tuberculosis Council, who have since asked 
for a representative of the Association to be 
elected to membership of their Council. Your 
Executive appointed Dr. W. Sheldon. He has 
subsequently been asked to sit on a special Sub- 
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Committee dealing with the question of ‘ Noti- 
fication.’ 

(c) The Tuberculosis Sub-Committee of the Ministry 
of Health, who after a full discussion made most 
helpful suggestions, which your Executive are 
acting upon, particularly regarding the teaching 
of tuberculosis in childhood and its treatment. 


Child Psychology Sub-Committee: A standing sub- 
committee has been appointed, under the chairmanship 
of Dr. W. G. Wyllie, with the following as members :— 


Major M. Creak, Dr. C. Gregory, Dr. Charles 
Harris, Dr. D. R. MacCalman, Dr. William 
Moodie and Dr. D. W. Winnicott. (Dr. W. 
Maclay was asked but is at present in America). 


College of Child Health: At the Meeting in Llandudno, 
it was resolved that the Executive Committee be in- 
structed to consider and explore the necessary details for 
the formation of a College of Child Health and report 
back to a full meeting of the Association. This matter 
was considered by the Executive and the following 
resolutions were then passed : 


(1) That the Executive Committee having considered 
the possible formation of a College of Child 
Health, considers it premature. 

(2) The Executive recommends that the Association 
shall organize, from time to time, conferences 
of all those interested in Child Health. 

(3) That at the next Meeting of the Executive Com- 
mittee the future status of the British Paediatric 
Association be considered, particularly the 
* political * aspects of its work. 


In view of the appointment of a Paediatric Committee 
at the Royal College of Physicians, the Executive Com- 
mittee has postponed consideration of the above matter 
until the College Committee reports. 


Medical aspects of the Beveridge Report: The Associa- 
tion was invited to send a representative to attend a 
meeting at the College of Physicians to meet representa- 
tives of the three Colleges and of consultants and those 
practising special branches of medicine and surgery, to 
consider this report. The Secretary was appointed the 
Association’s representative. Subsequently, the As- 
sociation has been asked to consider the White Paper as 
soon as it is available, and report back to the committee 
concerned. 


Present status of paediatrics in medical education: A 
detailed and up-to-date memorandum has been prepared, 
which it is hoped to circulate in due course. 


Hospital architecture and the part it plays in the pre- 
vention of infection in children’s wards: Dr. A. White 
Franklin is undertaking a research into this problem on 
behalf of the Association. 


Four-year plan for children’s nurseries: The Executive 
replied as follows after consideration of this report:— 


(1) That the question of children’s nurseries is much 
more a social problem than a medical one. 
(2) That where provided, such nurseries should have :— 
(a) Adequate accommodation to minimise the 
danger of infection, i.e. cubicles, etc. 
(b) Adequate medical supervision. 
(c) Adequate nursing staff, not only as regards 
numbers but that two at least of the 
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senior nurses should be fully qualified in 
children’s nursing. 

(d) Adequate supervision of the diet, disin- 
fection, etc. 


Vitamin preparations: Arising from the Rickets Sur- 
very, the question of the preparation of an up-to-date 
table showing the vitamin content of the more common 
of such preparations was raised, and Dr. Cecile Asher 
has kindly undertaken to prepare this table, and it is 
hoped that it will be distributed to members shortly, in 
the form of a small card. 


Continental Child Relief: Dr. Reginald Lightwood as 
secretary of this sub-committee has kept the Executive 
informed of the plans for the relief of children on the 
Continent, and it is hoped that in future the Association 
will be more frequently consulted regarding the medical 
supplies and requirements for these children. 


Rheumatism report: In July, 1943, the Secretary of the 
Cardiac Society of Great Britain and Ireland asked 
whether the Association would like to co-operate with 
his Society in the preparation of a report on the suggested 
scheme for the treatment of juvenile rheumatism. The 
Executive felt that such co-operation would be highly 
desirable and a joint report (a draft copy of which is now 
in the hands of your Executive) has been prepared. It is 
hoped that the final copy will be ready for circulation in 
the next few weeks. The sub-Committee preparing this 
report is acting under the joint chairmanship of Pro- 
fessor Bruce Perry and Dr. Maurice Campbell. 


Height and weight survey: The Sub-Committee on this 
subject has met on several occasions. On the last occa- 
sion Dr. Bransby of the Ministry of Health and Dr. 
Russell of the Institute of Social Medicine, Oxford, 
discussed this question. Dr. Bransby did not feel that 
a height and weight table prepared for all children up to 
the age of 16 years in the British Isles would serve any 
useful purpose, as no conclusions could be drawn from 
such a table. Dr. Russell sympathised with the wishes 
of the British Paediatric Association for a height and 
weight table, but while he felt that the conclusions to be 
drawn from such a table would be definitely limited, a 
sample height and weight estimation in various regions 
of the British Isles would be of real interest and definitely 
worth doing. Finally, Dr. Bransby expressed the view 
that a height and weight table for children up to the age 
of 3 years might be most useful and he suggested that a 
study of children of this age group might be undertaken. 


Rickets survey: A draft report was circulated and dis- 
cussed by the Executive and the Medical Sub-Committee 
of the Advisory Committee on Mothers and Young 
Children of the Ministry of Health. It is hoped that the 
final report will be published and in your hands early in 
the New Year. 


Neonatal mortality report: A draft report prepared by 
the joint committee of the British Paediatric Association 
and the Royal College of Obstetricians and Gynaecolo- 
gists is expected to be in the hands of the Executive for 
their consideration in January next. 


National Association of Maternity and Child Welfare 
Centres: (Report on the future of Maternity and Child 
Welfare.) The B.M.A. was considering this Report and 
asked the Association to send a Representative. Dr. 
Moncrieff attended. 


War-time nurseries : Dr. C. K. J. Hamilton attended a 
conference regarding this question as the Association’s 
Representative. 

National Conference on maternity and child welfare: 


Dr. R. Lightwood attended this conference as the 
Association’s Representative. 


Reports: It was recently announced in the press that 
copies of the Tuberculosis Report and the report on the 
Accommodation for Neonates in Maternity Hospitals 
were available on application to the Secretary. Some 
97 requests have been received for one or both of these 
reports. 


Applications for membership: Enquiries are made from 
time to time regarding the Association, its constitution, 
etc., and nine requests for membership have been received 
during the last five months. 

DONALD PATERSON, Hon. Secretary and Treasurer, 


Scientific proceedings :— 


1. Dr. D. W. Winnicott (London): * The wearing of 
masks in the nursing of premature and older infants,’ 
Recognizing the seriousness of droplet infection he also 
recognized disadvantages which he thought ought to be 
advertised. First, nurses who were good at nursing 
infants found this hiding of their mouth expression an 
imposition, an interference with the intimate contact 
which they rightly wish to make with the infants. It 
might also be unhealthy to wear a mask as a routine 
during work. Secondly, infants could not be treated as 
if their feelings did not matter. Briefly, they needed all 
the help they could get in the task of integration of 
personality, which was at first based on recognition of 
the whole human being of the mother or nurse. This 
task of the infant started at birth or any time after birth. 
Then there was the matter of richness of confidence. A 
baby might get the reassurance he needed from the 
nurse’s eyes, but was that enough? Lastly there was the 
management of anxiety. Infants were particularly in- 
terested in their mother’s mouth during feeding and 
would explore her mouth with their fingers. In pro- 
portion to their own oral aggressiveness they would fear 
mouths and they secured special reassurance from the 
friendliness of mother’s mouth actually proved during 
the feed or in the play immediately following the feeding 
interval. Face masks deprived the infants of relief from 
the intense insecurity to which they were all the time 
liable, an anxiety which could easily lead at least 
temporarily to unintegration and a weakening of the 
basis for subsequent mental health. 


2. Dy. BeryL Corner (Bristol) (introduced by Dr. 
Bruce Perry): *‘ An investigation of 796 infants, their 
blood phosphatase and its relation to the clinical findings 
of rickets.” (To be published in full in the June, 1944, 
issue.) 


3. Dr. ALAN MoncrieFF (London): *‘* Dolichocolon 
and Hirschsprung’s Disease.’ (Published in full on 
p. 34.) 


4. Group CAPTAIN F. F. TISDALL (Toronto) (intro- 
duced by the President): *‘ New views on nutrition from 
the paediatric standpoint.” He spoke first of the Toronto 
experiment of supplementing the diet of expectant 
mothers and demonstrated the remarkably good effects 
produced on the infant death rate in the group in which 
the diet had been supplemented compared with those who 
had not. Other beneficial effects on the general health 
of the infants were noted and emphasized, when the 
mother’s diet had been added to. Next, some details 
were given of investigations concerned with riboflavin 
deficiency. Certain healthy adults, receiving what would 
commonly be regarded as a good diet, were found on 
special examination by a new optical device to show 
early vascularization of the cornea and, after the ad- 
ministration of a riboflavin supplement, these changes 
disappeared. The third illustration concerned a simi- 
larly healthy adult group, with changes in the gums, not 
typical of scurvy, but definitely alleviated by vitamin C 
supplement. It was emphasized that better agricultural 
methods were closely linked with the problem of nutri- 
tion. This communication was illustrated throughout, 
many of the photographs being in colour. 


5. Dr. MILA PteRcE (Chicago) (introduced by Dr. 
Donald Paterson): ‘ Further observations on the treat- 
ment of coeliac disease. A group of children with 
coeliac disease were treated at the Hospital for Sick 
Children, Great Ormond Street, with parenteral liver 
and vitamin ‘B’ concentrates, during 1943, and this 
report is a summary of their progress to date. Twenty- 
four cases were selected from all the children seen in the 
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out-patient department during the year, who satisfied 
the criteria of diagnosis for idiopathic coeliac disease, 
as differentiated from the coeliac syndrome, secondary 
to infections. These criteria were:— 

(1) The typical clinical course. 

(2) Characteristic stool fats (total fats more than 30 
per cent. of dried faeces—three-day sample). 

(3) A low oral glucose tolerance curve. 

(4) Low vitamin * A’ absorption curve. 

(5) Absence of demonstrable infection, such as 
sinusitis, tuberculosis, gastro-intestinal para- 
sites or pathogens. 

(6) Impaired motility of the small bowel as demon- 
strable by clumping of barium in the duode- 
num. 

(7) Normal duodenal juice (in cases in which it was 
necessary to exclude fibro-cystic disease of the 
pancreas.) 

The procedure of treatment was as follows :— 

Investigations were completed as far as possible in the 
out-patient department to reduce the period of hos- 
pitalization. Institutionalization for the initial period 
of therapy was necessary in all cases. The diet was 
unrestricted in a few cases, but for the most part it was 
necessary to limit fats to butter and cream until treat- 
ment was well established. It was then possible to 
expand the diets to normal in most of the cases. 

Injections were given as follows:— 

Vitamin ‘ B’ complex—daily dosage varying from 
| to 2 c.c. Lederle or Beminal three times weekly. 

Tuesday, Thursday and Saturday — Armour’s 
Proethron Forte—1 to 2 c.c. three times weekly 
on alternate days. 

Sixteen of the twenty-four cases showed a prompt and 
sustained gain in weight, general appearance and 
behaviour. Five gained more slowly but also have made 
a steady progress on the regime. In three cases initial 
weight gains were less satisfactory, but after continued 
treatment for 8 to 12 weeks, definite clinical improve- 
ment was observed. Laboratory tests for improved 
glucose and vitamin A absorption were not available at 
the time of this report. Improvement in the fat excretion 
was demonstrable in all cases. Further progress notes 
will be made in a later and more detailed publication. 


6. Dr. JANET D. Gimson (London) (introduced by 
Dr. Donald Paterson): * Fibro-Cystic Disease of the 
Pancreas.’ In the belief that no cases of this disease had 
been reported from this country a brief outline of the 
salient factors in the diagnosis was given preparatory 
to the case reports. Emphasis was laid on the points 
of difference from coeliac disease: failure to thrive from 
birth in spite of a good appetite ; respiratory infection 
leading to bronchiectasis if life is long enough; no 
response to adequate therapy for the coeliac syndrome ; 
markedly reduced or absent pancreatic enzymes. Two 
cases were reported which had been diagnosed during 
life ; the diagnosis having been confirmed post mortem. 
The first, aged 2 years, fell into Andersen’s group III. 
The child presented in extremis; like a coeliac with 
broncho-pneumonia. His complaint dated from birth : 
he had never thrived: his stools had always been coeliac- 
like: he had never had diarrhoea or vomiting. The 
second, aged 7 months, was on the upper age limit of 
Andersen’s group II. Always with a good appetite he 
had never gained weight satisfactorily: his stools had 
become coeliac-like at three months. He also was 
desperately ill with broncho-pneumonia. Both died 
within a few days of admission. Sections of the pan- 
creas and lungs of both cases were shown and were 
typical of the disease. The pancreas showed marked 
increase of fibrous tissue and loss of normal pattern, 
with many acini and ductules dilated to form cysts. The 
slands of Langerhans were unaffected. The lungs 
showed broncho-pneumonia and bronchiectasis; some 
Squamous metaplasia of the epithelial lining of the 
bronchioles was present. There was some patchy 
ibrosis and emphysema. 


7. Dr. R. E. SMITH (Rugby): ‘ Routine examinations.’ 
He prefaced his remarks by saying that positive health 
would and should play a more important part in the 
future, and that simple research had its quota to contri- 
bute. He then analysed 2,000 routine biennial examina- 
tions carried out at a secondary school with 400 boys, 
from 1932 to 1941. One quarter had carious teeth and 
one-tenth had refractive errors of eyesight. He urged 
that the dentist rather than the doctor should examine the 
teeth, and that this should be carried out at six monthly 
intervals, and that the eyes should be examined at the 
same intervals. Other abnormalities, though important, 
were chiefly manifestations of diseases or disorders which 
would have been found at the first examination, or were 
the result of untreated or inadequately treated disease in 
the past. He advised that the first examination, in addi- 
tion to the general overhaul, should include auroscopy, 
an estimation of the haemoglobin, an x-ray examination . 
of the lungs, and the examination of the urine and below 
the waist—especially in males—in addition to obtaining 
an accurate history of previous diseases, especially pneu- 
monia. He felt convinced that medical man-power, 
admittedly short, would be much better employed in 
treating acute disease and preventing disorders such as 
flat feet, otorrhoea and rheumatic heart disease, and 
for giving proper treatment for other orthopaedic 
deformities, inguinal herniae and undescended testicles, 
rather than carrying out routine examinations as at 
present. He stressed that no child should be labelled as 
suffering from heart disease without this being confirmed 
by an expert who would prescribe suitable activities. 


Discussion on ‘ The organization of Paediatric Services— 
Regional and otherwise.” 


Dr. ARTHUR MAITLAND-JONES (London) opened the 
discussion and based his remarks on a scheme suitable 
fora county. He took as his institutions a key hospital, 
consultative centres and child welfare centres, with close 
liaison between the specialist staffs and interchange of 
duties between those working in the public health field 
and those working in the hospital. The public health 
expert would have the main administrative responsi- 
bilities, and on the clinical side the paediatrician would 
supervise the scheme. The paediatrician from the ‘ key ” 
hospital would visit the consultative centres and there 
would thus be contacts between all those concerned in 
the care of the child in health and disease. Certain 
special problems would have to be considered. For the 
newly-born child there should be a ‘flying squad’ 
available to go, if necessary, to treat the child, and in 
domiciliary cases, possibly remove the mother and child 
to the appropriate hospital. Interchange between the 
staff of those working in infectious diseases and those 
working in general children’s hospitals would be a great 
advantage. General practitioners would be encouraged 
to interchange with workers at the hospital and to qualify 
themselves by higher diplomas if they wished to engage 
in actual work amongst children. Members of the public 
health service would be encouraged to join the staff of the 
‘key’ hospital (teaching hospital) and be responsible 
for the education of students in the applicable subjects. 
Throughout the whole scheme, emphasis would be on 
prevention rather than on the cure of disease. 


PROFESSOR C. W. VINING (Leeds) submitted that any 
future medical service for children should (a) bring 
together the voluntary and municipal hospitals, and the 
social, medical and general practitioner services, into one 
well co-ordinated whole ; (b) end the cleavage between 
prevention and treatment ; and (c) provide a regional 
hospital scheme to meet the needs of teaching, research 
and the acutely ill child (university, key, and chief 
regional hospitals); the child with chronic medical and 
surgical disability (the long stay hospital); and the child 
temporarily ill needing nursing and medical care (general 
practitioner hospital). To bring this about Professor 
Vining suggested the formation of a Child Medical 
Service to cover the welfare, prevention and medical 
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needs, clinic and domiciliary, of all children up to 
5 years, and take responsibility for the medical inspection 
of school children up to school leaving age. This 
service would be staffed by whole-time salaried medical 
Officers (general practitioners for children). The medical 
needs of sick children over the age of 5 would remain the 
responsibility of the family doctor. The region would 
have at its centre the university or key hospitals with a 
Director (clinical) of Child Health in association with 
children’s physicians who would be the consultants for 
the region and have charge of the medical beds at the 
central hospitals and act as consultants to the general 
practitioner hospitals. All new-born infants born within 
institutions will come under their direct supervision. 
This medical service for children should form part of any 
insurance medical service set up for the community as a 
whole. 


Dr. WILFRID SHELDON (London) outlined certain 
principles that should form the foundation of a National 
Paediatric Service. These were:— 

1. The functions of the service should embrace the 
maintenance of health in childhood as well as providing 
for the care of the sick child. The first of these objects 
would be attained through the infant welfare clinics, 
school medical clinics, by the supervision of day nurseries 
and nursery schools, and by the provision of prematurity 
centres working in association with maternity depart- 
ments. . 

The second objective would be attained through the 
provision of hospital treatment, and providing a con- 
sulting service to general practitioners giving domiciliary 
treatment. The paediatric service would need to be co- 
ordinated with the infectious fevers service and the 
tuberculosis service. 


2. A National Paediatric Service could only be en- 
visaged by dividing the country into zones. It would be 
an essential that a paediatrician should be appointed to 
each zone, and that he should act not merely in an 
advisory capacity, but be made responsible to his 
appointing authority for the standard of the clinical work 
performed by the service. The administration of the 
service would be evolved from the public health 
machinery operating in each zone. 


3. The personnel of the service should be drawn from 
general practitioners as well as from hospital medical 
Officers and public health officers, and in this way a 
paediatric service should play a part in bridging the gap 
which now separates preventive from curative medicine. 


4. Trained nurses employed in a paediatric service 
should require to be State Registered Sick Childrens’ 
Nurses. 


5. The medical personnel necessary to conduct clinical 
paediatrics in each zone would be:—(a) paediatrician in 
charge of the zone; (b) assistant paediatricians, of junior 
consultant status, and possessing the higher medical 
degrees, the Diploma of Child Health (D.C.H.), and with 
experience in all branches of service; and (c) child health 
officers. The work of the various clinics concerned with 
the maintenance of health in childhood would largely 
devolve upon these officers, and the long-term policy of 
the service should be to recruit these officers more and 
more from suitably qualified general practitioners. The 
qualification required would be the Diploma of Child 
Health (D.C.H.). Any doctor possessing this qualifica- 
tion, whatever his main professional occupation, should 
be eligible for appointment as a child health officer. 
Child health officers should be required to undergo a 
periodic refresher course in paediatrics. 


_ 6. Appointments to the service should be made by a 
joint committee consisting of a central panel of senior 
paediatricians, together with lay, paediatric, and public 
health representatives from the zone concerned. Ap- 
pointments should be made for a specified term, and 
should be renewable on application coupled with 
approval of the paediatrician in charge of the zone. 
There should be a retiring age. 


7. Training in paediatrics. The domiciliary treatment 
of sick children should remain in -the hands of general 
practitioners, whether or not they also act as child health 
Officers. It follows that every practitioner should have 
the requisite knowledge to treat a sick child. This basic 
knowledge should be acquired as an undergraduate, as at 
present, but the test in the qualifying examination should 
be more searching, and the subject be accorded a separate 
paper. In order to train the number of personnel re- 
quired to fill the role of child health officers, post-graduate 
paediatric education will have to be considerably 
expanded. The childrens’ hospitals, the extensive re- 
sources of the municipal hospitals, and the public health 
services, should be co-ordinated for this educational 
object. Each zone in the paediatric service should bear 
its share in such post-graduate training. 


Dr. C. FRASER BROCKINGTON (Warwickshire): I feel 
we need to ask ourselves three questions: Do we want a 
paediatric service? Have we got one? What should we 
do? As to the first, the child population of to-day is 
he nation of to-morrow. If a service, in the sense of an 
organization under unified control, will do more to safe- 
guard the child population than present arrangements 
then the nation needs a service. If any large number of 
children succumb to preventable or curable illness or are 
crippled by environmental or dietetic factors as a result 
of the defects of our present system, then, again, we 
must have something better. My difficulty is to decide 
whether this is the case. The British people have a 
capacity for making things work and I am not altogether 
satisfied that, muddled as are the present facilities, the 
results are not as good as they would be under any other 
scheme. The steady fall in infant and child mortality 
which shows no sign of abating is a testimony not to be 
belittled: the proof of the pudding is in the eating. Do 
not forget that there are factors outside our control 
which will continue to operate, or may be remedied by 
other means, and are not likely to be affected by the 
creation of a service and also that a service means the 
taking and giving of orders and a reduction in individual 
freedom. Iam not in favour of too much dragooning. 
Service should be to the patient rather than to the 
gauleiter. On the second question—have we got a 
service now?—the answer is * yes, after a fashion,’ but 
it consists of a heterogeneous collection of different 
interests caring for child health, the great teaching hos- 
pitals, the voluntary hospitals, a variety of voluntary 
agencies, the Board of Education, the Ministry of Health, 
Local Government Health Authorities, both major and 
minor. The evolutionary method which has produced 
the present scheme has resulted in the growth of two 
distinct organizations concerned with child health—the 
curative and the preventive—the paediatrics of the hos- 
pital and the paediatrics of the field—the hospital 
paediatrician and the social welfare paediatrician, the 
one concerning himself with large departures from health 
in small numbers of children and the other in small 
departures from health in large numbers of children. 
The distinction is clear but not absolute—many social 
welfare paediatricians do curative work, as for example 
in fever hospitals, and many hospital paediatricians do 
preventive work in welfare clinics or other local autho- 
rity activities. The social welfare paediatric service is 
itself split in twain, for the school medical service in a 
large part of the country is quite distinct from the infant 
welfare service and both are under separate central 
direction. There is some measure of local co-ordination 
in a large part of the country (possibly half in terms of 
child population) where the school medical officer is also 
in charge of Maternity and Child Welfare work. The 
I.W. Service has grown up as part of the M. and C.W. 
Service and the two have become closely knit by long 
association which has advantages, for the care of the 
mother influences the health of the child just as the care 
of the child influences that of the mother. Most pro- 
gressive local authorities have appointed a M. and C.W. 
Officer. 
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On the third question we must assume that the hospital 
framework will be regional and the only possible com- 
pletely unified child health service must also be regional. 
But do we want a vast octopus affair sprawling like the 
L.C.C. Service over wide territories and hundreds of 
thousands of children? I venture to suggest that we do 
not—it becomes too vast and too impersonal. I would 
rather see smaller units on the basis of existing or 
modified County or C.B. Councils as in Warwickshire 
with a child population of up to 50,000. Build on what 
we have got is my motto. 

The most important first step is to secure a rapproche- 
ment between social welfare and hospital paediatrics. 
There is some tendency to write down the S.W. side in 
favour of the hospital side: this must stop. Welfare 
work in the field requires to be written up not down, for 
from a national point of view it is of supreme importance. 
The care of the diet of 30,000 school children may be 
unspectacular but it can nevertheless do as much as 
the treatment of ten cases of coeliac disease. The fact 
is that the two aspects of child health are complementary 
and paediatricians should not be limited in their outlook 
to either side. The hospital paediatrician will benefit 
from work in the field with the normal, while equally 
the S.W. paediatrician will benefit from work in hospital 
with the sick. Let us secure the establishment in teach- 
ing hospitals of Maternity and Child Welfare Sections 
so that the teaching of paediatrics can have a broad base 
embodying both social welfare and curative paediatrics. 
Let all child health local authorities be charged with 
appointing a consulting paediatrician on the staff who 
would normally be paediatrician to the local children’s 
hospital. At the same time let the school and infant 
welfare M.O.’s be given a position in the local children’s 
hospital either as an equal member of the staff or as a 
clinical assistant according to his qualifications and 
experience. 

To sum up, | would recommend that we build on what 
we have got rather than launch into the unknown as 
follows: Central Government and Local Government 
direction of child health functions should be unified, the 
Ministry of Health centrally and the major health 
authorities locally should be concerned. Each local 
authority exercising functions in the care of child health 
should be charged with the duty of appointing consulting 
paediatricians in consultation with local hospitals under- 
taking paediatrics. The post would be advisory and 
generally part-time. I cannot agree with Dr. Sheldon 
in his suggestion that consultant paediatrician should be 
in charge of the child health service and should report 
direct to the committee. This would only involve him 
in administrative work, which would waste his clinical 
time. I believe that the committee work should be done 
by the County Medical Officer or County Borough 
Medical Officer of Health. It is not perhaps sufficiently 
appreciated that these doctors who stand the strain of 
the committee work are protecting the clinician and 


making it possible for him to give his whole time to the 
patient. Each local authority would again appoint 
M.O.’s in S.W. and C.W. work part of whose duties 
would be to care for sick children in hospital. Finally, 
| advocate the establishment of M. and C.W. depart- 
ments in all teaching hospitals to broaden the basis of 
paediatric teaching. 


Dr. J. L. NEWMAN (Warwickshire) said that there had 
lately been a tendency to write down the paediatric 
services administered by Local Authorities. It would 
be a pity not to include them in any future planning, 
partly because if their experience was not included 
others who did their work might only make the same 
mistakes over again, and partly because even apart from 
future planning the services were capable of being made 
efficient if certain changes could be brought about. The 
first trouble was the artificial separation of the care of 
the under 5 from the over 5 child. Besides the difference 
in central administration this was contributed to by the 
fact that the child welfare service was the only one in 
which a woman medical officer could hope for senior 
status. There must be equality of opportunity and pay 
between men and women. Secondly, the * part 3 Autho- 
rities ’ running their own medical services should be 
abolished. They might be efficient units for other 
purposes, but clinical skill by their medical officer was 
seldom if ever the cause for his appointment. Alloca- 
tion of their duties to larger bodies, whether counties or 
regions, would be no solution unless the conditions of 
work for the medical staff were radically improved. 
Their salaries were far too low; one cannot expect a 
specialist at £600 a year. The personnel is at present 
made up of two kinds of doctor, those who use their 
positions as a stepping stone to different duties, and those 
who would have liked to do so but have failed. Promo- 
tion and appointment were dependent on many things 
besides clinical ability and would remain so as long as 
they were in the hands of Local Authority committees. 
The artificial restriction on the scope of their work 
allowing examination but little treatment had a stulti- 
fying effect. The control of hospitals by the Local 
Authorities made it possible for the school medical 
officer to have access to the hospital, but twice in his own 
experience Dr. Newman had found that this was not 
allowed. Access must be more than permissive, the 
doctor should hold a definite appointment, e.g. as a 
clinical assistant. The members of the British Paediatric 
Association could play a useful part, and were already 
doing so merely by taking an interest in the problem. 
In addition Dr. Newman advocated that their members 
should come out of the hospitals into the schools and 
clinics: they would thereby not only learn a great deal 
but would be able to speak with much greater authority, 
They might also set up an advisory panel to help Local 
Authorities in the selection of candidates for appoint- 
ments in the school medical and child welfare services. 





